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I .   SUMMARY :   Pictures  of  Egypt's  Future 

It  Is  inevitable  that  the  foresight  and  plans  of  policy  makers  should 
be  shaped  by  past  conditions  which  have  formed  their  perceptions  of  reality. 
Yet  it  is  imperative  that  new  problems  and  new  conditions  be  recognized  and 
anticipated,  if  plans  are  to  be  successful  in  achieving  development  goals. 
Planning  models  may  be  regarded  as  presenting  alternative  pictures  of  the 
future  and,  if  they  are  efficacious,  the  means  of  achieving  the  features 
envisioned.   Multi-sector,  multi-period  programming  models  have  been  used  in  this 
manner  in  the  applications  to  be  described.   Standing  in  the  present,  it  is 
possible  to  discern  many  alternative  futures  depending  on  the  outside  forces 
which  impinge  and  the  domestic  policies  pursued.   The  systematic  working 
through  of  many  alternatives  and  the  detailed  demonstration  of  their 
implications  is  the  task  of  a  planning  ministry  and  was  not  attempted  in  the 
project  on  which  this  paper  is  based.   Three  different  scenarios  are  described 
below,  none  of  them  representing  a  single  best  guess  as  to  Egypt's  economic 
future.   Together,  however,  they  illustrate  some  of  the  major  implications  of 
current  and  future  development  problems  and  policies. 

Development  policy  has  typically  concentrated  on  investment  planning. 
Although  this  emphasis  has  been  the  subject  of  a  considerable  criticism, 
there  are  good  reasons  for  such  a  focus.   Capital  is  typically  relatively 
scarce  and  new  investment  is  often  the  carrier  of  technological  change. 
Investment  projects,  moreover,  are  the  means  for  organizing  all  factors  into 
productive  units.   As  a  result  investment  may  receive  a  disproportionate 
share  of  attention.   However,  in  the  analysis  to  be  presented,  labor  and  land 
use  patterns  in  agriculture,  as  well  as  investment  allocations,  are  analyzed 
for  all  sectors. 
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The  first  scenario,  which  the  model  is  used  to  describe,  is  one  for  which 
land  and  labor  are  not  constraining  in  any  future  period.   The  only  limiting 
factors  are  foreign  exchange  and  the  initial  capital  stocks.  Growth  comes 
via  use  of  these  for  current  production  and  capital  accumulation  with  labor 
and  land  supplies  being  completely  accomodating.   The  purpose  of  this  example 
is  the  calculation  of  what  labor  and  land  availabilities  must  be  if  they  are 
not  to  constrain  an  otherwise  plausible  development  program. 

The  next  scenario  is  a  projection  made  with  reasonable  limits  set  on 
land  and  labor  availabilities,  as  well  as  foreign  exchange  and  capital  stocks, 
and  under  the  assumption  that  recent  patterns  of  foreign  trade  remain  unchanged. 
This  provides  an  illustration  of  growth  via  capital  accumulation  with 
realistic  primary  factor  supplies  and  with  no  major  revisions  in  sectoral 
orientations  with  respect  to  domestic  and  foreign  sources  of  supply  and  markets. 

The  final  example  employs  factor  supply  and  foreign  assistance 
conditions  similar  to  the  second  scenario,  but  allows  the  optimizing  processes 
of  the  model  considerable  freedom  to  choose  whether  to  supply  domestic 
requirements  from  domestic  or  foreign  sources  and  whether  to  produce  for 
domestic  use  or  export. 

The  first  scenario  suggests  that  relatively  optimistic  but  nonetheless 
plausible  growth,  constrained  only  by  the  requirements  of  capital  accumulation 
and  foreign  exchange,  would  require  far  larger  supplies  of  labor  and  land 
than  justified  by  any  reasonable  expectation.   It  comes  as  no  surprise  to 
learn  that  land  is,  and  will  be,  scarce  in  Egypt.   But  the  imminent  constraint 
of  labor  may  be  somewhat  surprising  in  what  has  usually  been  thought  of  as  a 
"labor-surplus"  country  suffering  from  an  excessively  high  rate  of  population 
growth. 


-3- 


This  first  example  also  suggests  the  Importance  of  technical  change 
which  increases  the  productivity  of  the  primary  factors  since  it  cannot  be 
expected  that  the  increases  in  the  supply  of  these  factor;,  will  satisfy  the 
needs  of  overall  growth.   The  land  requirements  are  so  large  in  this  scenario 
that  even  the  most  ambitious  schemes  for  land  reclamation  will  not  meet  them. 
This  also  raises  the  question  as  to  whether  the  current  schemes  -  or 
enlargements  of  them  -  would  be  justified  at  the  relatively  high  costs  typically 
associated  with  land  reclamation. 

The  lesson  of  the  second  scenario  emphasizes  that,  with  realistic,  perhaps 
even  optimistic,  estimates  of  primary  factor  supplies  and  foreign  exchange 
availabilities,  the  future  looks  bleak  if  the  current  foreign  trade  orientations 
of  the  various  sectors  are  maintained.   Land  and  labor  availabilities  are  so 
constraining  that  overall  growth  can  do  only  slightly  better  than  maintain 
the  per  capita  average.   Again,  technological  changes  which  Increased  the 
productivity  of  the  constraining  factors  would  certainly  improve  results, 
more  or  less  pari  passu  with  the  rate  of  productivity  improvement. 

The  final  example  allows  adjustment  of  the  orientation  of  major 
agricultural  and  industrial  sectors  to  or  away  from  foreign  markets  and  also 
the  potential  substitution  of  foreign  for  domestic  supplies  of  the  output  of 
these  sectors.   These  opportunities  are  exploited  to  varying  degrees.   Exports 
from  the  agricultural  sectors  are  reduced  and  imports  of  their  products 
increase.   The  motive  is  to  break  the  land  bottlenecks  in  these  sectors  and  also 
to  release  labor  from  lower  to  higher  productivity  uses.   Exports  of  the 
industrial  sectors  also  increase  to  make-up  for  the  lower  foreign  exchange 
earnings  of  the  agricultural  sectors. 

In  the  last,  as  in  the  previous  scenarios,  foreign  exchange  is  not  the 
most  constraining  factor  when  its  supply  from  exports  and  foreign  capital 
inflows  is  projected  at  plausible  levels.   This  depends,  of  course,  on  the 
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successful  completion  and  introduction  into  production  in  a  timely  manner  of 
new  projects.   That  occurs  quite  effectively  in  the  rarified  atmosphere  of 
the  models.   It  remains  a  continuing  problem  in  reality. 

It  is  to  be  expected  that  labor  should  become  an  increasingly  scarce 
resource  in  the  course  of  Egyptian  development.   Increasing  labor  scarcity 
is  the  result  of  the  less  rapid  growth  of  labor  than  of  the  capital  and 
natural  resource  supplies.   This  must,  finally,  be  the  basis  for  growth  in 
labor  incomes.   While  there  has  been  a  considerable  amount  written  about 
increases  in  wages  having  a  discouraging  effect  on  the  domestic  saving 
needed  for  growth,  even  in  these  writings  it  is  not  foreseen  that  wages 
should  stagnate  indefinitely.   The  results  of  the  analysis  presented  here 
suggest  that  wage  pressures  from  domestic  development  will  begin  sooner 
than  may  generally  have  been  anticipated. 

It  may  be  noted  in  passing  that  there  already  were  substantial  increases 
in  wages  beginning  in  the  mid-1970' s.   However,  although  domestic  growth 
contributed  to  those  pressures,  the  large  scale  emigration  of  Egyptian  labor 
seems  to  have  been  the  proximate  and  more  important  cause. 

While  labor  scarcity  has  not  been  regarded  as  a  characteristic  feature 
of  the  Egyptian  economy,  every  schoolboy  and  girl  knows  that  land  is  scarce. 
What  are  the  kinds  of  adjustments  which  will  make  land  less  constraining? 
The  approach  to  this  problem,  which  has  been  taken  thus  far,  has  been  the  direct 
one,  of  increasing  land  supply  through  reclamation  schemes.   An  indirect 
approach  of  reducing  the  dependence  on  domestic  agriculture  both  for  export 
earnings  and  to  supply  consumption  and  intermediate  inputs  is  an  alternative 
approach  and,  perhaps,  a  less  costly  one. 

The  latter  policy  is  also  a  means  of  releasing  lower  productivity 
labor  to  higher  productivity  employment  in  the  industrial  sectors  and  thus 
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helping  to  relieve  a  growing  labor  scarcity. 

Finally,  it  should  be  emphasized  that  these  scenarios  are  not  the  end  of 
the  analysis  necessary  to  come  to  a  more  definitive  view  on  future  economic 
policy.   Further  use  of  the  models  would  be  useful  but  detailed  microeconomic 
studies  of  the  various  sectors  now  becomes  even  more  essential. 

The  analysis  does  not  take  into  consideration  a  number  of  important 
difficulties  as  well  as  important  facilitating  factors.   All  problems  of 
management  of  the  required  trsCnsformations  and  of  market  penetration  and 
reorientations  are  assumed  away  or  handled  with  perfect  efficiency  by  the 
optimization  process.   The  rate  of  growth  projected  for  oil  exports 
represents  an  optimistic  view  of  the  outcome  of  future  exploration  and 
discovery  of  oil  reserves.   Not  all  experts  concur  in  this  view  which  is 
crucial  for  Egypt's  future.   It  permits  the  extrapolation  of  substantial 
growth  in  foreign  exchange  earnings.   If  this  view  is  not  correct,  major 
adjustments  would  have  to  be  made  in  Egyptian  growth  strategy.   On  the 
other  hand,  no  help  is  provided  from  technological  changes  which  increase 
resource  productivity.   Both  types  of  omissions  stress  the  importance  of 
these  neglected  factors. 

Overall,  one  possible  product  of  the  above  analyses  may  be  a  sense 
of  optimism.   On  reflection  it  is  surprising  that  reassurances  are  required 
that  Egypt  can  grow  and  develop.   The  uneven  and  disappointing  economic 
performance  of  the  1960's  and  early  1970' s  have  conditioned  current 
perceptions.   Growth  will  not  occur  automatically  even  with  more  investment 
and  clever  overall  policies.   But  the  fact  that  there  is  a  strong  growth 
potential  should  provide  encouragement  for  the  undertaking  of  the  more 
difficult  institutional  reorganizations  which  are  necessary  if  that  potential 
is  to  be  fully  realized. 
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II.   Introduction 

In  the  acceleration  of  its  economic  development  process  the  Egyptian 
economy  will  necessarily  pass  through  many  different  types  of  transformations. 
The  patterns  of  intermediate  and  final  demands,  the  relative  resource 
scarcities  and  technologies  used,  the  sources  of  supply,  the  economic  rewards 
received  and  even  the  perceived  goals  of  development  can  all  be  expected  to 
change.   These  changes  will  be  both  causes  and  effects  of  the  economic  policies 
which  are  implemented. 

Analyses  are  required  for  many  different  aspects  of  the  economic  system 
and  at  different  levels  of  aggregation  in  order  to  understand  the  transformations 
and  to  match  the  kinds  and  the  levels  of  policy  actions  which  are  necessary. 
It  is  possible  by  various  devices  to  isolate  some  of  the  issues  and  formulate 
policies,  not  independently  of  the  entire  development  process,  but  without  taking 
into  account  explicitly  all  the  interrelationships.   There  are,  however,  other 
overriding  Issues  for  which  the  interdependent  relations  within  the  economy 
are  so  essential  that  major  mistakes  can  be  made  if  they  are  Ignored.   It  is 
for  the  analysis  of  these  latter  issues  that  the  construction  of  economy-wide 
models  is  undertaken.   This  paper  will  present  a  multisector,  multiperiod 
optimizing  model  which  has  been  formulated  to  assist  in  examining  policy 
Issues  in  Egypt  and  describe  some  of  the  results  obtained  in  applying  the  model. 

While  the  model  to  be  presented  is  on  the  existing  frontiers  of  the 
development  of  such  analytical  methods,  it  is  not  beyond  those  boundaries. 
For  this  reason,  and  also  because  the  intention  is  to  focus  on  the  economic 
content  of  the  analysis  rather  than  on  the  methodology,  this  paper  will  not 
dwell  on  the  structure  of  the  models.   Nonetheless,  since  at  least  a  general 
understanding  of  the  approach  is  necessary  to  appreciate  both  the  strengths 
and  the  weaknesses  of  the  results,  the  next  section  will  describe  the  model 
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structure  briefly.   The  following  sections  will  concentrate  on  some  of  the 
insights  which  have  been  gained  from  the  use  of  the  model.   It  is  in  the 
nature  of  such  models  that  there  is  almost  no  end  to  the  applications  to 
which  they  can  be  put.   Nor  is  there  an  end  to  the  modifications  which  can 
be  made  to  the  models  to  improve  their  ability  to  deal  with  particular  issues. 
Therefore,  this  paper  will  not  be  an  exhaustive  treatment  of  all  the  questions 
which  can  usefully  be  investigated  with  this  type  of  analytical  tool. 
The  focus  here  will  be  long  term  changes  in  major  resource  scarcities  and 
sectoral  adjustments  to  such  changes,  a  set  of  issues  whose  analysis  is 
suited  to  the  scale  at  which  the  model  has  been  implemented. 

Based  on  their  relative  ease  of  formulation  and  manipulation,  data 
collection  and  comprehensibility  there  is  a  presumption  in  favor  of  simple 
theories  and  partial  or  sectoral  analyses.   That  presumption  gives  way 
when  the  issues  to  be  analyzed  have,  as  their  essence,  sectorally  and 
temporally  detailed  and  complex  interactions.  Some  of  the  most  fundamental 
aspects  of  development  are  of  just  this  type.   Perhaps  the  prime  example  is 
the  change  over  time  in  the  proportions  in  which  resources  are  allocated 
among  productive  sectors,   this  has  been  the  focus  of  the  classic  analyses 
of  Fl'dman,  in  the  context  of  the  USSR,  of  Mahalanobis  for  India,  of  the 
debate  of  the  1950' s  in  the  development  literature  over  "balanced"  vs. 
"unbalanced"  growth  and  the  continuing  controversy  over  export  promotion 
vs.  import  substitution  development  strategies. 

An  especially  important  aspect  of  sectoral  resource  allocation  is  the 
distribution  and  employment  of  the  labor  force.   Since,  in  developing 
countries,  most  of  the  labor  force  is  in  the  agricultural  sector,  the  rate  of 
expansion  of  output  in  agriculture,  compared  with  the  productivity  and  rate 
of  growth  of  the  labor  force  in  this  sector,  as  well  as  shifts  in  domestic 
and  foreign  supplies  of  agricultural  products  will  detjermlne  the  amount  of 
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labor  which  can  be  drawn  off  to  staff  the  expanding  urban  industrial  and 
service  sectors.   The  demands  for  labor  in  the  urban  sectors  will,  in  turn, 
depend  on  urban  sector  output  growth  rates  which  are  conditioned  by  their 
investment  rates  and  foreign  exchange  requirements  and  availabilities.  These, 
reflexively,  are  contingent  on  the  patterns  of  agricultural  expansion  and 
exports  and  import  patterns.   In  addition  to  these  general  development 
patterns  a  variety  of  specific  government  policies  depend  on  the  sectoral 
changes  in  labor  demands  and  supplies:   plans  for  education,  labor  mobility, 
housing  and  social  services,  training  and  technological  change. 

Development  issues  are  sometimes  analyzed  in  terms  of  static,  steady- 
state  or  asymptotic  growth  characteristics  on  the  grounds  that  these  can  be 
made  to  reflect  "long-run"  conditions.   When  static  analyses  are  used  to 
represent  some  indefinite  future  period,  there  is  an  implication  either 
that  preparation  for  the  future  can  be  postponed  or  that  the  path  to  the 
future  presents  no  problems.   These  are  also  the  implicit  presumptions  when 
steady-state, static  or  asymptotic  conditions  are  used  to  represent  some  future 
reality.   It  is  also  sometimes  thought  that  the  long  term  planning  is 
necessary  only  in  order  to  prepare  for  decisions  which  will  have  to  be  made  in 
the  future.   Properly  speaking,  that  should  be  called,  "preparing  for  future 
decisions."  Long  term  planning  should  refer  to  the  preparation  of  policies 
which  take  into  account  conditions  which  are  expected  to  prevail  over  some 
period  of  time  stretching  into  the  future  and  which,  thus,  require  present 
actions  in  order  to  begin  to  deal  with  these  expected  future  conditions. 
Since  all  economic  policy  should  be  made  with  the  expected  future  conditions 
and  consequences  of  current  actions  in  mind,  the  syllogism  leads  to  the 
conclusion  that  all  planning  should  be  long  term  planning.   The  purpose  of 
long  term  planning  is  to  inform  present  decision  making. 
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These  considerations  imply  that  the  analytical  tools  for  making 
development  policy  should  be  able  to  take  into  account  future  as  well  as 
present  conditions  and  intertemporal  relations »   Simplifications  will  always 
be  necessary  but  it  is  a  mistake  to  make  a  virtue  of  the  necessity. 

Given  the  inevitable  analytical  simplifications  and  data  limitations 
of  all  economic  models,  it  is  also  desirable  to  repeat  the  warning  that  no 
single  solution  to  a  model  should  be  regarded  as  providing  a  definitive 
insight  or  policy  directive.   Fundamentally  the  purpose  of  policy  models  is 
to  generate  alternatives  and  elucidate  their  consequences  and,  in  this  way, 
to  provide  an  informed  basis  for  the  choices  which  have  to  be  made. 

II  Description  and  Evaluation  of  the  Model  Structure 

The  model  which  will  be  used  here  for  insights  into  Egyptian  economic 
development  is  of  a  type  which  is  now  well-known  in  the  planning  literature 
though  it  has  not  previously  been  employed  in  the  same  manner.    It  was, 
for  a  time,  the  object  of  intense  development  but  it  has  attracted  less 
attention  in  recent  years  for  reasons  which  will  be  discussed  after  a  brief 
literary  description.   A  detailed  presentation  of  the  equations  and  the 
"tableau"  of  the  model  is  contained  in  an  Appendix. 

The  model  has  the  mathematical  structure  of  linear  programming  so 
that  it  optimizes  a  linear  objective  or  criterion  function  subject  to  a 
number  of  production,  resource  and  output-use  constraints  which  are  also 
linear.   Certain  types  of  non-linearities  can  be  accommodated  within  the 
model's  structure  by  linear  approximations  but  this  potential,  which  has  been 
explored  elsewhere,  has  not  yet  been  embodied  in  the  applications  of  this 
model. 
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The  economy  is  divided  into  twelve  producing  sectors: 


(1 

(2 

(3 

(4 

(5 

(6 

(7 

(8 

(9 

(10 

(11 

(12 


Staple  food 

Non-staple  food 

Cotton 

Other  agriculture 

Food  processing  industries 

Textile  industries 

Other  industries 

Construction 

Crude  oil  and  products. 

Transportation  and  communication 

Housing 

Other  services 


The  objective  function  is  the  discounted  sum  of  aggregate  consumption 
over  six  future  periods.   This  simple  specification  of  a  welfare  aggregate 
function  should  not  be  interpreted  as  a  lack  of  awareness  or  interest  in 
other  economic  and  non-economic  goals  of  development  but  rather  an  aspect  of 
tactics  designed  to  make  the  results  obtained  most  readily  comprehensible. 
As  will  be  noted,  other  development  objectives  will  be  imposed  via  constraints 
and  can  be  used  as  criteria  to  assess  the  alternative  paths  which  emerge  in 
the  model's  solutions.   For  example,  partly  to  reflect  the  real  desire  in 
developing  countries  for  continuing  growth  and,  partly,  to  avoid  some  of  the 
worst  features  of  the  extreme  conditions  associated  with  solutions  of  linear 
programming  models,  aggregate  consumption  is  required  to  grow  over  time  at 
some  specified  minimum  rate. 

Production  in  each  sector  requires  intermediate  inputs  as  well  as 
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capltal  and  labor.   The  agricultural  sectors  require  land  inputs  as  well.   All 

Intermediate  inputs  are  determined  through  an  input-output  coefficients 

matrix.   Primary  inputs  are  also  required  in  fixed  proportions  to  output 

in  each  sector  with  the  proportions  differing  across  sectors  and  by 

type  of  input.   Thus  no  direct  substitution  possibilities  in  production  are 

embodied  in  the  model , 

The  final  demands  include  investment,  government  and  private  consumption 
and  exports.   The  government  consumption  and  export  components  are  specified 
exogenously  for  each  sector  and  each  period  except  that,  in  some  versions  to 
be  presented,  exports  are  determined  endogenously .   The  deliveries  by  each 
sector  for  consumption  purposes  in  each  period  are  related  by  a  linear 
function  to  the  period's  aggregate  consumption,  determined  as  part  of  the 
objective  function.   The  deliveries  for  investment  purposes  are  also  determined 
endogenously  as  part  of  the  optimization  process  in  order  to  provide  the 
capital  necessary  to  produce  the  desired  output.   Inventory  investmeftt  is 
related  to  fixed  investment  by  fixed  coefficients.   Imports  in  the  model 
are  of  two  types:   "competitive"  and  "noncompetitive".   The  latter  are 
related  in  different,  fixed  proportions  to  output  in  each  sector  and  the 
former  are  determined  endogenously  up  to  some  maximum  limits  for  each  sector. 
Total  imports  are  constrained  to  be  no  more  than  total  exports  plus  some 
stipulated  foreign  capital  inflows. 

Fixed  capital  accumulates  in  each  sector  through  investment  and 
depreciates  "radioactively"  in  fixed  proportions.   The  inputs  required 
from  the  capital  forming  sectors  to  create  capital  in  each  sector  are 
specified  by  a  capital  coefficients  matrix.   The  supplies  of  land  and  labor 
are  both  exogenous  to  the  model  solution  but,  for  each,  a  growth  in  effective 
availabilities  over  time  is  stipulated.   This  growth  may  be  interpreted  to 
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include  factor  augmentation  through  growth  in  productivity  as  the  result  of 
technological  change  occurring  over  time. 

A  fundamental  constraint  requires  that  the  total  uses  in  each  period 
of  a  particular  sectors  output,  as  an  intermediate  input  or  to  satisfy  final 
demands,  must  be  less  than  or  equal  to  total  availabilities,  as  determined  by 
domestic  output  and  competitive  imports. 

Much  of  the  data  which  are  embodied  in  the  model  has  been  estimated 
from  empirical  information  which  is  available  for  Egypt.   However,  some  of 
the  data  are  no  more  than  informed  guesses  based  on  a  general  appreciation  of 
conditions  in  Egypt  and  estimates  or  guesses  which  have  been  made  from 
analogous  data  in  other  countries.   Yet  it  would  be  mistaken  to  apologize 
too  much  for  the  quality  of  the  data  utilized.   Whatever  relevant  data  are 
available  in  Egypt  have  been  used  and  special  studies  have  been  undertaken 
which  have  improved  the  quality  of  existing  information  and  generated  new 
data  not  previously  available. 

As  is  characteristic  of  such  sectorally  and  temporally  detailed  models, 
they  seem  to  require  much  more  information  than  simpler,  more  aggregated 
and  static  approaches  to  planning.   Yet  in  fact,  there  is  no  magic  in 
aggregation  which  permits  an  escape  from  requirements  for  detailed  information. 
Aggregation  is  justified  only  by  the  implicit  assumption  that  the  sectoral 
composition  of  the  aggregate  remains  unchanged  as  a  result  of  the  economic 
processes  examined.   That,  in  turn,  requires  that  the  production  and  demand 
conditions  are  the  same  for  all  sectors  and  change  in  ways  which  maintain 
the  sectoral  proportions  or  that  the  differences  are  small  or,  if  large, 
that  they  are  exactly  offsetting.   These  assumptions  are  not  only  generally 
unwarranted  but  precisely  the  opposite  of  what  is  both  intended  and  expected 
in  the  course  of  development. 

It  has  often  been  tempting  to  describe  the  solutions  to  the  model  as  a 
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social  welfare  optimum.   That  characterization  gives  too  much  credibility 
to  both  the  model  and  the  data.   It  is  more  useful  and  more  accurate  to 
consider  each  solution  as  the  result  of  detailed  calculations  of  the 
implications  of  particular  types  of  growth.   These  are  calculations  which  often 
can  not  be  made  with  the  same  degree  of  success  or  in  similar  detail  by  a 
mathematical,  non-optimizing  structure.   Although  there  is  a  choice  of 

alternative  mathematical  optimization  techniques,  the  only  rival  approach 

2 
is  a  variation  of  a  dynamic  Leontieff  model  which  is  "almost  consistent." 

In  principle,  that  might  approach,  through  successive  interations,  what  the 

optimizing  model  can  produce  in  a  single  solution.   Comparison  of 

computational  costs  is  difficult,  for  neither  type  of  model  is  intended  to  be 

used  to  generate  a  single  solution  but  rather  to  explore  the  space  of 

feasible  resource  allocations  and  demonstrate  the  implications  of  alternatives. 

Other  approaches  which  attempt  to  make  the  same  type  of  disaggregated  but 

interdependent  calculations  have  unavoidable  mathematical  characteristics 

which  produce  economically  unacceptable  results.   In  effect,  they  generate 

negative  inputs  or  outputs  and  or  require  adjustments  in  resources  which 

are  not  plausible.   Even  the  "almost  consistent"  models  use  particular 

sectors  or  sources  of  inputs  as  residual  adjustment  with  no  control  over 

their  plausibility. 

Considered  as  a  computational  device  to  avoid  such  mathematical 

problems,  the  optimizing  model  is  simply  a  way  of  mapping  the  implications  of 

alternative  policies  and  data  specifications.   It  does  this  at  the  cost  of 

the  limitation  to  linear  relationships.   Non-linear  optimization  is  feasible 

but  not  now  as  convenient  computationally.   Yet  the  avoidance  through  linear 

optimization  procedures  of  one  set  of  undesirable  mathematical  outcomes 
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generates  other  undesirable  features.   The  linearity  of  the  model  implies 
that  every  solution  is  an  "extreme  point."   That  is  because,  if  it  is 
optimal  to  move  a  little  bit  along  a  linear  relationship,  it  will  be  optimal 
to  move  to  the  permissible  limit,  since  the  linearity  means  that  the 
trade-offs  of  benefits  and  costs  all  remain  constant  up  to  the  limit  or 
"corner."  By  comparison,  when  there  are  essential  non-linearities  it  is 
possible,  even  likely,  that  an  optimum  will  be  attained  somewhere  along' 
some  curved  hypersurface,  rather  than  at  a  corner. 

In  some  dimensions,  that  is_,  with  respect  to  some  economic  variables,  the 
corner  positions  will  be  economically  plausible,  but  in  other  dimensions  that 
will  not  be  the  case.   To  avoid  such  undersirable  and  unrealistic  results, 
solutions  of  linear  models  must  be  constrained  to  consist  only  of  the  set  of 
plausible  or  desirable  corners.   This  type  of  constraint  may  be  regarded  as 
reflecting  the  same  kind  of  preferences  as  are  embodied  in  the  objective  function. 
Yet,  preferences  embodied  in  a  constraint  have  an  absolute  character 
that  is  not  ordinarily  a  feature  of  the  preferences  included  in  an  objective 
function  where  they  can  be  substituted  to  a  greater  or  less  degree  for  other 
goals.   As  a  consequence,  preferences  stated  as  constraints  may  lead  to 
undesirable  results.   For  example,  as  noted  above,  in  order  to  avoid  the  extreme 
concentrations  of  consumption  in  a  few  periods,  which  might  result  from 
unconstrained  linear  optimization,   a  constraint  is  imposed  that  consumption 
grow  at  some  minimum  rates  through  the  plan  period.   Suppose,  however,  that 
some  particular  type  of  resource  whose  availability  is  exogenously  specified, 
say  land,  will  become  relatively  scarce  in  future  periods.   Then  it  will  be 
difficult  in  those  periods  to  maintain  growth  rates  achieved  in  earlier  periods. 
Faced  with  this  outcome,  the  constrained  optimization  process  may  opt  to 
keep  consumption  at  relatively  low  levels  all  during  a  plan  period  in  order 
to  meet  a  forced  growth  rate  requirement. 
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Such  attributes  of  linear  optimization  models  are  often  considered 
to  be  rather  annoying  limitations  of  the  mathematical  structure.   However,  they 
also  force  the  user  to  consider  the  full   implications  of  a  future  constraint 
on  growth,  such  as  limited  land  availabilities.   The  more  conventional 
approach,  which  is  embodied  in  the  "almost  consistent"  models  mentioned 
above,  is  simply  to  extrapolate  growth  and  to  calculate  the  implied  factor 
requirements  in  each  period,  admitting  finally  in  some  future  period  that 
factor  availabilities  will  not  support  the  projected  output  levels.   This 
approach,  however,  neither  recognizes  the  possibility  of  -  nor  makes  -  the 
adjustments  that  could  be  expected  to  take  place  in  advance  of  the  time  in 
which  in  the  growth  is  stopped  by  inadequacy  of  a  factor.  While  not  fully 
satisfactory  in  dealing  with  such  problems,  the  optimizing  model  will  not 
permit  them  to  be  overlooked. 

The  mathematical  optimization  process  should  be  viewed  primarily  as  a 
device  for  avoiding  otherwise  implausible  and  undesirable  mathematical  and 
economic  results,  rather  than  as  generating  a  "true"  social  welfare  optimum. 
Nonetheless,  the  solution  does  have  some  important  "optimal"  properties  which 
should  be  considered  seriously  in  evaluating  the  results.   In  some  ways  these 
optimal  properties  may  be  misleading  with  respect  to  what  can  realistically 
be  expected  from  an  economy.   In  order  to  achieve  an  optimum,  some  inputs 
may  undergo  drastic  shifts  from  one  sector  to  another.   All  the  allocations 
are  made  with  precisely  the  correct  timing  and  in  just  the  right  amounts  and 
with  the  perfect  certainty  that  comes  from  surveillance  over  the  entire 
planning  period.   In  fact,  of  course,  not  only  is  perfect  foresight  lacking 
but  there  are  political,  technical  and  administrative  difficulties  which 
prevent  the  frictionless  movement  of  resources  and  goods,  especially  when  there 
are  substantial  changes  in  the  patterns  of  flows.   If  the  characteristics  or 
at  least  the  effects  of  the  frictions  were  known,  they  could  be  modelled  and 
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and  added  to  the  structure  of  the  model.   Unfortunately  that  is  not  the  case. 
Yet,  this  important  type  of  knowledge  is  no  more  lacking  for  these  linear 
optimization  models  as  for  other  approaches  to  planning.   It  might  be  argued 
with  some  merit  that  simple  extrapolation  of  existing  patterns  would  take 
the  effects  of  frictions  into  account,  at  least  as  they  existed  in  the  past. 
Yet  the  disadvantage  of  extrapolation  is  that,  in  the  course  of  accelerated 
development,  it  is  particularly  expected  that  past  patterns  will  change. 

With  respect  to  the  criticism  of  perfect  foresight,  which  is  implied  in 
the  model,  that  reflects  an  inadequate  understanding  both  of  the  proper  use 
of  the  model  and,  more  essentially,  of  the  manner  in  which  policy  should  be 
made.   It  should  never  be  expected  that  the  time  path  generated  by  any  policy 
making  process  will  be  followed  faithfully  to  its  ultimate  end.   For  each 
period,  policies  should  be  made  which  reflect,  as  well  as  possible,  the 
assessment  of  current  and  future  conditions.   Then,  at  the  next  opportunity 
to  make  policy,  for  example  at  the  preparation  of  the  next  current  and 
investment  expenditures  budget,  there  should  be  a  new  assessment  of  both 
current  and  future  conditions  and  a  new  multiperiod  policy  formulated.  Of  course, 
in  each  formulation  of  policy  the  constraints  and  conditions  generated  by  the 
actions  of  the  previous  period,  e.g.  the  new  investment  projects  which  have 
been  undertaken,  must  be  taken  into  account. 

Considered  in  this  manner,  the  use  of  intertemporal  models  require  no 
more  foresight  than  any  other  approach  to  policy  making.   They  do  require  more 
explicit  statement  of  expectations  as  to  the  future.   However  they  are 
quite  "realistic"  in  the  sense  that  those  assessments  which  are  made  about 
the  future  are  always  taken  into  account. 

While  the  optimizing  feature  of  the  models  should  not,  as  noted,  be 
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taken  too  literally,  its  necessary  presence  does  emphasize  an  essential  feature 
of  policy  modeling.   That  is  the  recognition  of  the  inevitable  necessity  of 
making  policy  choices,  in  this  model  among  alternative  patterns  of  resource 
allocations  and  uses  within  each  period  and  over  time.   These  also  imply 
choices  with  respect  to  the  time  pattern  of  consumption  and  investment. 

Evaluation  of  the  usefulness  of  multiperiod,  linear  programming  models 

There  are  at  least  two  major  works  of  evaluation  of  multiperiod,  linear 
programming  models  both  of  which  have  a  somewhat  skeptical  note.   Skepticism 
about  every  type  of  policy-making  framework  is  always  warranted  because  all, 
including  the  most  "practical"  and  "pragmatic",  involve  abstraction  from 
reality.   The  danger  exists,  and  seems  always  to  a  pressing  one,  that  the 
particular  set  of  abstractions  are  critical  for  the  results  obtained  and 
policies  recommended.   The  special  skepticism  about  models  such  as  those  used 
here  may  be  a  reaction  to  what  the  models  seem  to  claim,  and  what,  in  the  past 
at  least,  was  claimed  for  them.   To  find  a  "social  optimum"  extending  over  a 
planning  horizon,  which  seems  to  be  what  the  model  claims  for  itself,  must  be 
the  ultimate  goal  of  all  policy-makers.   In  the  face  of  this  apparent  contention, 
skepticism  would  surely  be  warranted.   The  models  are  vulnerable  at  many 
points,  for  example:   the  simple  welfare  functions,  the  thorough-going 
linearity,  the  assumed  exogeneity  of  many  endogenous  relations,  the  lack  of 
price  responsiveness  and  the  lack  of  an  integrated  monetary  sector.   How  can 
comprehensiveness  and  optimality  be  claimed  for  an  analytical  approach  with 
such  limitations.   The  more  limited  contention  offered  above,  that  the 
analytical  structure  is  only  a  more  convenient  and  appropriate  mathematical 
structure,  has  seldom  been  made  and,  therefore,  seldom  appreciated.   If  the 
multiperiod,  optimizing  analytical  structure  is  understood  in  this 
way,  the  manner  in  which  the  models  should  be  evaluated  and  used  becomes 
familiar.   They  are   simply  mechanisms 
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which  can  be  employed  to  explore  alternatives.   They  have  the  benefits  of 
achieving  full  consistency  among  all  the  elements  they  embody  and  costs 
of  simplications  and  omissions  which  are  analogous  to,  but  different  in 
degree  and  kind,  from  those  of  other  models. 

Perhaps  another  source  of  skepticism  and  neglect  of  such  models  has 
been  their  lack  of  practical  use.   They  have  been  developed  for  a  number  of 
countries  in  conjunction  with  responsible  policy  making  and  yet  have  not 
become  established  institutionally  and  have  not  contributed  regularly  to 
policy  formulation.   That  may  reflect  a  fundamental  weakness  or  difficulty 
in  using  these  models.   In  fact,  with  only  a  few  exceptions,  the  same  can  be 
said  about  all  relatively  sophisticated  economic  policy  models  for  developing 
countries.   There  are  very  few  analytical  frameworks  which  are  used  in  a 
regular  and  continuous  manner  in  any  country  and  there  are  special  explanations 
for  those  which  are  used. 

Some  of  the  methods  of  cost-benefit  analysis  for  project  analysis  constitute 
an  important  exception  to  the  last  generalization.   This  reflects  the 
recognition  in  developing  countries  of  a  real  need  which  the  analysis  satisfies. 
Perhaps,  an  even  better  explanation  is  that  the  use  of  this  analysis  reflects 
the  demands  of  national  and  international  assistance  agencies.   That  the 
results  can  be  neglected,  even  when  readily  available  and,  sometimes,  even 
when  applied,  is  suggested  by  the  many  "horror  stories"  which  circulate  of 
unwise  and  socially  unprofitable  undertakings. 

Other  analytical  approaches  to  economic  policy  used  widely  in  or  for 
developing  countries  are  the  macroeconomic  models  of  the  IMF  and  the  IBRD. 
Neither  are  regarded  by  their  progenitors  nor  their  subjects  as  means  of 
making  long-term  development  policy  but  rather  as  instruments  for  diagnosis 
of  short  term  problems  and,  perhaps,  guides  to  prescriptions  for  their  remedy. 
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For  guidance  with  respect  to  policies  related  to  sectoral  development 
it  seems  fair  to  say  that  current  usage  relies  on  sectoral  studies.   These 
are  microeconomic  studies  though,  perhaps,  with  some  attempt  at  integration 
into  a  overall  framework.   The  attempt  cannot  be  very  ambitious  because  it 
would  then  become  a  general  equilibrium  approach. 

Explicit  general  equilibrium  models  have  been  developed  and  become 
popular  among  development  model  builders  in  recent  years.   They  are  useful 
in  analyses  of  a  variety  of  policy  problems  but  they  cannot  easily  be  made 
dynamic  and  given  a  substantial  degree  of  sectoral  and  factor  detail.   It  is, 
moreover,  an  open  question  as  to  whether  fewer  crimes  are  committed  in 
preparing  the  data  for  these  models  than  for  the  multi-period,  multi-sector 
optimizing  models. 

The  general  equilibrium  models  embody  a  number  of  explicit  policy  tools, 
particularly  tax  and  subsidy  rates,  as  well  as  exogenous  specification  of 
sectorally  detailed  government  expenditures  and  investments.   This  is  one  of 
the  attractive  features  of  these  models.   By  comparison,  the  question  has 
been  raised  as  to  what  policy  tools  are  embodied  in  the  multi-period, 
multi-sector  optimizing  models.   The  models  are  typically  but  not  necessarily, 
too  aggregate  to  be  helpful  in  decision-making  about  particular  projects. 
And,  it  may  be  asked,  what  government  or  private  body  makes  decisions  about 
the  sectoral  allocation  of  investment,  an  issue  on  which  the  latter  models 
do  throw  light.   Investment  decisions,  it  may  be  argued,  are  made  on 
particular  projects,  not  on  sectors. 

Yet  critical  types  of  resource  allocation  decisions  are  made  for 
sectors.   In  those  countries  in  which  government  plays  a  major  investment 
role,  the  investment  budget  is  allocated  among  sectoral  ministries  and 
authorities  with  the  next  step  being  its  commitment  to  particular  projects. 
In  some  cases  the  sectoral  budget  requests  are  the  sum  of  project  requirements. 
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but  there  are  few  who  would  be  so  sanguine  as  to  argue  that  such  requests 
always  reflect  consistent  ranking  of  projects  in  all  ministries  by  some 
consistent  and  efficacious  benefit-cost  analysis.   Thus,  there  is  no 
project-based  method  of  insuring  overall  consistency  of  the  projects  among 
themselves  and  with  national  development  objectives.   It  is  this  consistency 
which  the  models  used  here  provide. 

The  sectoral  allocation  of  investment  is  still  one  of  the  great  and 
central  issues  of  development  policy.   Retreat  from  multisector,  multiperiod 
models  leaves  a  void  which  has  been  filled  by  attempted  generalization  of 
case  studies.   However,  while  formal  multi-sector,  multi-period  models  can 
improve  in  some  important  ways  on  a  static  and  partial  equilibrium  approach, 
it  must  be  emphasized  that  they  are  not  the  end  of  economic  policy-making, 
but  only  a  good  beginning. 

Ill  Resource  Requirements  and  Allocations  for  Egyptian  Development 

The  particular  application  of  the  model  on  which  this  section  will 
focus  is  one  of  the  grand  issues  of  development:   what  should  be  the 
allocation  of  resources  among  the  various  sectors,  taking  into  account  import 
requirements  and  export  potentials,  resource  requirements  and  resource 
availabilities.   It  might  be  objected  that  this  is  not  a  question  of 
practical  policy  like  whether  or  not  a  subway  or  a  textile  plant  should  be 
built  or  larger  or  smaller  consumer  subsidies  provided.   But  this  is  a 
fundamental  problem  which  has  preoccupied  several  generations  of  development 
economists  and  whose  answers,  in  turn,  have  become  the  basis  for  resolving 
the  questions  which  require  practical  decisions. 

There  is  no  single  "correct"  strategy  to  deal  with  the  issues  of 
sectoral  resource  allocation  and  trade  policy.   The  decisions  made  reflect 
social  preferences  as  well  as  technical,  economic  and  behavioral  constraints. 
And,  of  course,  one  of  the  prior  set  of  questions  is  the  precise  nature  of 
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these  constraints.   It  often  turns  out  that  the  latter  questions  are  the 
source  of  many  disagreements.   One  of  the  virtues  -or  weaknesses,  depending 
on  the  point  of  view-  of  the  models  is  that  they  require  an  explicit  state- 
ment of  the  constraints.   However,  the  implications  of  the  various 
specifications  are  likely  to  have  more  meaning  if  they  are  described  in 
the  course  of  presenting  the  solution  results.   Then  the  reader  can  participate 
in  the  discovery  of  the  reasons  for  the  particular  results,  perhaps  finding 
some  that  the  authors  have  not,  themselves,  discovered. 

1.   Scenario  A:   No  supply  constraints  or  primary  factors 

The  first  solution  to  be  presented  is  one  in  which  the  only  "resource" 
constraints  are  capital  stock  and  foreign  exchange.   It  is  assumed  that  there 
are  fixed  ratios  between  capital  inputs  and  outputs  which  are  different 
in  each  sector.   Of  course  it  takes  time  (three  years)  and  the  outputs  of  • 
the  various  capital  forming  sectors  to  create  capital,  with  the  composition 
of  the  latter  also  varying  among  sectors.   Imports  are  required  for  the 
outputs  of  all  sectors  except  Housing  and  Construction,  again  in  proportions 
which  vary  among  sectors,  and  can  also,  up  to  some  limits,  substitute  for 
domestic  output  in  all  except  these  two  sectors. 

It  is  reasonable  to  begin  with  only  capital  and  foreign  exchange 
constraints  as  they  have  often  been  considered  the  most  pressing  limitations 
on  development  in  Egypt  where  labor  abundance  and  even  redundance  has  been 
a  widely  accepted  characterization.   Arable  land,  though  dramatically  limited 
to  the  immediate  Nile  basin,  produces  outputs  for  which  there  are  good 
foreign  substitutes  in  any  case.   As  will  be  seen,  the  labor  and  land 
supplies  which  have  to  be  available  so  that  these  two  factors  do  not  become 
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constraining  will  also  be  calculated. 

Table  1  presents  the  national  income  accounts  which  are  generated  in 
the  solution.   The  results  embodied  in  these  accounts  are  somewhat  "optimistic" 
judging  by  past  accomplishments  but  are  close  to  some  plan  targets  and  are 
not  wholly  LmplauslbJc.   They  do  show  some  of  the  unlikely  features  of 
linear  programming  models  which  do  not  have  diminishing  returns  or  absorptive 
capacity  constraints  built  into  them.   These  results  are  manifest  in  the 
tendency  to  concentrate  the  largest  increases  in  consumption  toward  the 
end  of  the  planning  period.   The  "boundary  effects"  of  the  terminal  conditions 
are  also  apparent  in  the  slowing  of  the  general  growth  in  the  last  period. 
The  terminal  conditions  are  never  fully  successful  in  accomplishing  the  task 
of  inserting  .without  distortion^ the  indefinate  future  into  a  truncated 
planning  period. 

In  describing  the  results  and  their  implications  comparisons  will  be 
made  within  the  plan  period  since  the  first  period  also  tends  to  reflect  the 
special  problems  of  transition  from  past  endowments  to  future  investment 
patterns.   However,  as  will  be  seen,  the  transition  problems  were  reduced 

in  this  case  by  adjusting  initial  capital  stocks  and  capital  productivities 

3 
so  that  unused  capacities  were  10  percent  or  less  in  every  sector.   The 

average  gross  national  product  in  the  first  three  year  period  in  the  solution, 

at  MLE  6548  compares  with  a  GNP  of  MLE  6647  in  1976,  the  immediate  preplan 

year  which  provided  the  data  base  for  the  model,  indicating  a  reasonable 

correspondency  of  the  model  solutions  with  reality. 

The  annual  average  growth  rate  of  GNP  generated  in  the  model  solution 

over  the  plan  period,  starting  from  the  first  period  is  7.6  percent;  from  the 

first  to  the  next  to  the  last  period  it  is  9.1  percent.   As  noted  these 

rates  are  not  too  different  from  those  projected  in  recent  Egyptian  plans. 

The  growth  rates  of  consumption  over  the  same  periods  are  8.9  percent  and 
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10.6  percent  respectively,  which  are  rather  higher  than  projected.   As;,  can 
be  seen  in  Table  1,  the  domestic  savings  rates  are  also  relatively  high  by 
historical  standards.   That  is  why  the  proportionate  contribution  of  the 
foreign  savings  though  large  in  absolute  terms  is  less  during  the  plan 
than  the  pre-plan  period. 

It  may  be  asked  how  the  model  solutions  can  generate  both  higher 
domestic  savings  rates  and  higher  consumption  growth  rates  than  have 
heretofore  been  achieved.   The  answer  is  in  the  efficiency  in  allocating 
and  using  resources  which  is  part  of  the  model  solution. 

The  character  of  the  growth  patterns  embodied  in  this  solution  is 
perhaps,  shown  most  clearly  in  the  investment  allocations  and  capital 
stock  utilization  it  projects.   The  former  are  shown  in  Table  2  in  which 
the  fixed  investment  in  each  sector  in  each  period  is  listed.   It  will  be 
observed  that  there  is  no  investment  in  some  sectors  in  some  periods.   This 
reflects  several  aspects  of  the  model  solution.   First,  the  linearity  of 
all  the  relations  means  that,  if  one  type  of  allocation  dominates  another 
at  any  point,  it  will  dominate  up  to  a  discontinuity. when  some  other 
allocation  becomes  more  desirable.   Second,  the  optimizing  process  is  a 
"fine  tuning"  procedure  which  will  pick  out  the  extreme  position  and  switch 
to  it  without  hesitation  as  there  are  no  adjustment  costs.   Finally,  the 
allocations  in  the  first  and  last  periods  also  reflect  adjustments  to  initial 
and  terminal  conditions  which,  for  different  reasons,  are  not  fully 
consistent  with  the  allocation  patterns  desired  during  the  plan  period.   For 
these  reasons  the  total  investment  in  each  sector  and  the  sectoral  proportions 
in  which  investment  is  allocated  among  the  sectors  over  the  entire  plan  period 
are  presented  as  more  enlightening  than  the  percentages  for  any  single  period. 
These  are  presented  in  column  (7). 

All  of  agriculture  receives  about  25  percent  of  fixed  investment. 


-25- 


o 

•H 
U 

n) 
G 

0) 

o 


o 


^ 


M 

o 

4J 

a 

tfl 

iw 

(>. 

u 

Cfl 

S 

•H 

C 

)-i 

o 

a 

c 

rt 

o 

•H 

CO 

4J 

4-1 

03 

CM 

a 

OJ 

•H 

Q 

0) 

cfl 

.H 

n 

>. 

XI 

AJ 

J3 

ni 

05 

H 

c 

•U 

O 

c 

O 

S 

>> 

u 

.H 

to 

P. 

0) 

CU 

> 

3 

c 

m 

M 

o 

Z 

to 

M 
O 
J-i 

a 

0) 
Ml 

C 


o> 


en 


CO 


-<!- 
r^ 


CTv 

i-i 

Cvl 

vD 

CO 

Csl 

VD 

00 

00 

CM 

o> 

CO 

VD 

vD 

CM 

CO 

<J- 

r^ 

CS 

rH 

CO 

CM 

CO 

CO 

<r 

lO 

.-H 

iH 

^ 

in 

CO 

r~~ 

00 

•-^ 

o 

O 

(M 

rv| 

a^ 

O 

-* 

r~. 

(^ 

LO 

r-^ 

00 

0^ 

CO 

CM 

CM 

r-- 

r~- 

CO 

M 

m 

^ 

00 

CJN 

^t 

M 

t^ 

u-l 

r^ 

O 

CM 

u-l 

00 

r-- 

in 

CO 

\D 

a\ 

O 

r~. 

r^ 

CO 

LO 

r-^ 

CM 

00 

CO 

CO 

r-t 

r-H 

CM 

o 

CN 

.H 

CM 

00 

CO 

<r 

oo 

<r 

<t- 

cr. 

LO 

00 

r^ 

CM 

■<i- 

r^ 

cr. 

.H 

<f 

r^ 

CT\ 

co 

CSI 

CM 

O 

.H 

O 

CM 

1^ 

00 

r-- 

(Tv 

r^ 

O 

O 

O 

O 

O 

O 

rH 

a\ 

00 

iH 

00 

vO 

O 

O 

o 

O 

o 

1— 1 

r^ 

in 

o 

<N 

o 

rH 

rH 

r^ 

00 

m 

\0 

Csl 

lO 

^D 

CJ^ 

CM 

o 

>a- 

r^ 

C^ 

CO 

l~^ 

iH 

CT^ 

rH 

o 

CT\ 

<f 

CO 

00 

<y\ 

CO 

O 

^ 

rH 

CM 

r^ 

CO 

<r 

CJ^ 

CO 

-<f 

CO 

CM 

(^ 

o 

00 

vO 

o 

<r 

CM 

o 

o 

iH 

CO 

CO 

.H 

r^ 

LO 

<t 

<r 

<D 

r^ 

o 

o 

0^ 

0^ 

<r 

-* 

vD 

CO 

a^ 

v£) 

in 

vD 

crs 

CO 

o 

t^ 

CM 

r^ 

0^1 

00 

v£) 

00 

<r 

1^ 

in 

00 

rH 

\D 

m 

o 

in 

o 

CM 

in 

r-i 

^-^ 

.H 

O 

vO 

00 

^ 

00 

a^ 

CM 

rH 

•<r 

in 

■o 

CT^ 

vD 

CO 

~d- 

CO 

o 

CO 

CT\ 

CO 

(TV 

in 

\D 

CM 

r^ 

o^ 

o 

vO 

o 

<a- 

cn 

Ov 

<f 

o 

a^ 

^ 

VD 

vC 

cr. 

r-- 

o 

o 

00 

Ov 

VD 

ON 

r-^ 

vO 

-<f 

VO 

CO 

00 

CM 

eg 

CM 

r-~ 

CO 

rH 

rH 

in 

^ 

in 

CM 
CM 

vO 

CM 

in 

<!• 

CM 

m 

-* 

o 

CM 

00 

-^ 

r^ 

CM 

-* 

O 

rH 

o 

<-{ 

CO 

r-^ 

CM 

iH 

m 

in 

CM 

vO 

sD 

CO 

CM 

a^ 

00 

00 

O 

p~~ 

o\ 

CO 

cr\ 

r^ 

CM 

r~- 

<y\ 

00 

CM 

o 

a> 

m 

o 

CM 

CO 

CM 

in 

r^ 

o 

CO 

CM 

o 

o 

o- 

■^ 

<r 

CO 

O-i 

in 

1^ 

<f 

r-~ 

CM 

-4- 

cr^ 

CO 

rH 

<r 

rH 

m 

r^ 

■<r 

CM 

00 

O 

CO 
CM 

00 

CTi 

CO 

a\ 

CM 

rH 

^ 

00 

r-~ 

p~- 

O 

CO 

CO 

<!• 

o 

\D 

vO 

ON 

VO 

O 

<f 

CM 

T-H 

CO 

vO 

rH 

CO 

r^ 

<y\ 

rH 

r~~ 

CO 

in 

CO 

O 

a\ 

CO 

CO 

CO 

o 

<-i 

o 

O 

CO 

a\ 

VD 

a\ 

<f 

LO 

in 

CT. 

o 

r~. 

in 

CO 

CM 

in 

CM 

CO 

r^ 

rH 

<r 

^ 

•<1- 

<y\ 

CM 

CM 

vO 

CO 

CM 

00 

rH 

CO 

CO 

00 

<t 

VD 

in 

OS 

00 

CM 

vD 

CO 

o 

VO 

CM 

CM 

o 

00 

in 

LO 

o 

00 

rH 

CM 

a\ 

<(■ 

-d- 

<-t 

in 

in 

CM 

^ 

o 

CJ\ 

CO 

VO 

in 

00 

00 

<f 

m 

CO 

r-~- 

r-~ 

o 

r^ 

CM 

in 

^ 

CM 

in 

vO 

in 

CM 

in 

<t 

00 

CM 

t^ 

r^ 

vO 

CO 

rH 

00 

<j\ 

in 

CO 

CO 

p^ 

CO 

o 

CO 

in 

CM 

r^ 

CM 

r^ 

r^ 

-^ 

m 

o 

CM 

CM 

rH 

CO 

CO 

^ 

o- 

>^ 

c 

u 

o 

u 

•H 

CO 

4-1 

3 

Cfl 

-a 

o 

C 

CO 

•H 

M 

4-1 
CJ 

3 

<u 

■-a 

3 

!-i 

>. 

CD 

xt 

§ 

xl 

3 

60 

u 

OJ 

o 

O 

o 

4J 

C 

4-1 

•H 

u 

U 

CO 

o 

rH 

•H 

CO 

U 

P-I 

<u 

l^ 

3 

CO 

3 

U 

c 

■^ 

o 

X) 

o 

CO 

-a 

CO 

o 

^ 

•H 

o 

0) 

•iH 

(U 

c 

3 

•H 

CO 

> 

o 

r-l 

U 

a 

M 

Xl 

4-1 

r-\ 

4J 

V4 

P4 

Q. 

60 

o 

C 

o 

•H 

M 

(U 

cfl 

< 

u 

0) 

1— 1 

3 

O 

o 

M 

C/3 

01 

+J 

a 

p^ 

rH 

u 

ex 

C 

r-{ 

CO 

o 

U 

•H 

u 

4-1 

0) 

CD 

•H 

M 

tx 

1 

•u 

0) 

-o 

4J 

<3i 

CO 

Xt 

c 

CD 

<U 

cfl 

c 

J_> 

JZ 

o 

X 

x: 

C 

3 

d 

3 

-C 

4-1 

o 

o 

4-J 

o 

0) 

4-1 

0 

!-i 

M 

O 

4J 

CO 

Z 

o 

o 

fe 

H 

O 

o 

U 

H 

PC 

o 

-26- 


About  25  percent  goes  to  industrial  investment  excluding  petroleum  and 
products.   The  largest  of  the  remaining  proportions  is  the  17.5  percent  of 
total  fixed  investment  directed  to  housing. 

The  levels  and  ulilizations  of  the  capital  stock  are  shown  in  Table  3. 
The  "slack."  is  the  amount  of  capital  stock  which  is  not  utilized.   It  will  be 
noticed  immediately  that,  in  the  first  period,  it  is  only  in  the  construction 
sector  that  the  capital  stock  is  fully  utilized.   This  provides  important 
insights  with  respect  to  the  requirements  of  economic  growth  as  well  as 
resulting  in  part  from  several  features  of  the  model.   The  linearity  of  the 
relationships  in  the  model  and  lack  of  substitution  possibilities  both  in 
consumption  and  production  mean  that,  if  the  capital  stocks  endowed  by  the 
past  to  the  first  plan  period,  do  not  exactly  match  demands,  there  will  be 
some  underutilization  of  the  endowments.   The  insight  into  the  economy 
comes  appreciating  that  the  patterns  of  capacities  desired  for  the  growth 
projected  in  the  model  solution  are  different  from  those  which  existed 
at  the  beginning  of  the  plan  period.   This  should  not  come  as  a  surprise. 
Development  implies  changes  in  the  relative  importance  of  the  various 
sectors.   This  change  is  shown  in  a  rather  discontinuous  manner  in  the  solution 
due  to  the  structure  of  the  model. 

It  should  be  noticed,  however,  that  nearly  all  of  the  excess  capacities 
are  less  than  ten  percent  and,  in  some  sectors,  such  as  Other  Industry,  and 
Crude  Oil  and  Products,  they  are  virtually  negligible.   Further,  after  the  first 
period  the  capital  stock  in  each  sector  is  nearly  always  fully  utilized,  except 
in  the  final  period,  reflecting  again  the  particular  burden,  or  mis-match, 
of  the  terminal  conditions.   Essentially,  in  the  first  period,  the  solution 
tries  its  best  to  break  a  construction  capacity  bottleneck  in  order  to  proceed 
with  investment  at  a  rapid  rate.   That  is  a  plausible  result  which  finds 
a  chord  of  response  in  actuality.   Construction  has  been  a  bottleneck 
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4 
sector  in  the  second  half  of  the  decades  of  the  1970's.   Yet  this  insight 

was  not  imposed  on  the  model  but  discovered  by  it  and,  in  the  solution, 

resources  are  mobilized  to  break  tlic  bottleneck. 

Shadow  prices  on  the  various  constraints  are  shown  in  Tables  4  and  5. 
They  indicate  the  contribution  to  the  objective  function  of  a  one  unit 
relazation  of  each  constraint.   The  capital  constraint  limits  output  to 
the  capacity  of  the  capital  stock.   The  import  constraint  limits  the  amount 
of  "competitive"  imports  allowed  to  each  sector.   The  consumption  growth 
constraint  forces  a  minimum  growth  rate  and  the  foreign  exchange  constraint 
limits  imports  to  the  total  foreign  exchange  available. 

Capital  stocks  are  the  binding  constraint  on  growth  for  most  of  the 
plan  period,  as  indicated  by  the  higher  shadow  prices  on  these  stocks  than 
on  any  other  constraint.  Moreover,  the  domestic  capital  stocks  necessary 
to  produce  and  create  more  capital  are  the  most  binding  constraint  for  most 
of  the  plan  period  as  indicated  by  the  fact  that  their  shadow  prices  are 
higher  than  the  shadow  price  on  foreign  exchange  until  the  last  several 
periods. 

It  is  instructive  to  tyrn  next  to  the  requirements  for  labor  and  land 
which  are  implied  in  this  solution.   Table  6  shows  the  sectoral  and  total 
labor  employment  in  each  period  and  Table  7  presents  the  total  land  requirements 
and  the  distribution  of  land  in  producing  the  crops  of  the  various  agricultural 
sectors.   In  the  first  period  the  required  labor  would  leave  a  5.7  percent 
unemployment  rate  in  a  labor  force  of  10  million  workers.   After  the  first 
period  the  labor  requirements  grow  at  the  rate  of  8  percent  to  the  last 
period  and  at  the  rate  of  9.2  percent  to  the  next  to  the  last  period.   These 
are  quite  high  rates  and  must  generate  skepticism  that  the  GNP  growth  rates, 
with  which  they  are  consistent  can  be  achieved. 

All  the  calculations  are  made  with  constant  labor  productivities. 
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So  the  projected  requirements  may  be  satisfied  by  both  labor  force  growth 
and  growth  in  labor  productivity.   A  reasonable  projection  for  annual  labor 
force  growth  is,  say  2.2  percent  per  year.   The  rest  of  the  effective  labor 
growth  must  be  based  on  productivity  improvements,  if  overall  growth  is  not 
to  become  labor  constrained.   It  should  be  noted  that  even  if  there  is 
substantial  overall  unemplojonent  or  underutilization  of  labor,  the  absorption 
of  this  labor  into  fully  productive  enterprise  only  slightly  postpones 
the  date  at  which  labor  becomes  constraining. 

The  implications  of  these  results  is  that  the  conventional  image  of 
Egypt  as  "drowning  in  its  population"  will  soon  change  if  reasonably  high 
growth  can  be  achieved.   When  full  employment  is  achieved,  annual  productivity 
increases  of  5.8  percent  to  7.0  percent  will  be  required  if  high  overall  growth 
is  to  be  maintained.   This  raises  the  question  as  to  whether  and  how  that  could 
be  feasible. 

It  may  seem  that  there  is  nothing  in  the  reasoning  which  would  have 
required  a  sophisticated  model.   It  is  simple  arithmetic  that,  if  overall 
growth  is  to  be  at  rates  of  8  or  9  percent,  with  a  labor  force  growth  rate 
of  only  2.2  percent,  labor  productivity  must  increase.    Similar  arithmetic 
applies  for  all  developing  countries.   Only  the  strategies  of  relaxing  the 
constraint  differ.   Yet  the  sectoral  detail  provided  in  the  model  improves  on 
the  aggregate  calculations  because  it  takes  into  account  the  differences  in 
sectoral  growth  rates  over  time  and  the  differences  in  sectoral  requirements 
for  labor.   One  striking  result  is  that,  by  the  end  of  the  plan  period  in  this 
solution,  the  proportion  of  the  employed  labor  force  in  agriculture  will 
have  grown  slightly,  from  43.5  percent  to  45.5  percent.   It  should  be  recalled 
that  no  provision  was  made  in  the  model  for  technical  change  in  agriculture, 
which  would  increase  labor  productivity,  ot  for  changes  in  the  patterns  of 
exports  or  domestic  consumption  which  might  reduce  demands  for  domestic 
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agricultural  production.   The  simple  extrapolation  of  those  demands  and  more 
particularly  the  increase  in  domestic  consumption  of  agriculture  products  induced 
by  the  rapid  increase  in  income  generates  the  increase  in  labor  requirements  in 
agriculture.   By  comparison,  the  industrial  labor  force  grows  hardly  at  all, 
as  a  proportion  of  the  total  labor  force,  in  this  solution,  staying  close  to 
12  percent.   Thus,  the  solution  represents  growth  without  transformation  of 
the  economy,  a  pattern  which  was  not  imposed  but  which  emerges  from  the 
analytic  processes  inherent  in  the  solution. 

The  amount  of  land  required  in  the  solution  increases  by  225  percent 
from  the  first  to  the  last  period.   The  average  annual  rate  of  growth  of 
land  requirements  implicit  in  Table  7,  from  the  first  period  to  the  last, 
is  8.2  percent;  from  the  first  to  the  fifth  period  it  is  9.5  percent.   As 
in  the  case  of  labor,  these  growth  rates  could  be  satisfied  either  by  increases 
in  land  productivities  in  the  various  sectors  or  by  land  reclamation.   There, 
are  in  fact,  plans  for  increases  cropped  area  through  the  reclamation  and 
irrigation  of  desert  lands.   Against  that  has  to  be  set  the  losses  of  land  to 
cultivation  because  of  water-logging.   The  latter  can  also  be  offset  by  drainage 
and  reclamation.   Projects  for  the  creation  of  new  farming  lands  and  for 
drainage  of  existing  land  are  well  underway  in  spite  of  their  relatively 
high  cost.   Nonetheless,  it  would  be  difficult  to  believe  that  even  the  most 
ambitious  of  these  plans  will  generate  as  much,  or  more,  than,  say,  a  25 
percent  increase  in  cropped  area  over  the  projected  period,  which  would  be 
a  1.5  percent  average  annual  increase.   Thus  a  7  to  8  percent  average 
annual  increase  in  land  productivity  would  be  necessary  to  satisfy  the  land 
requirements  which  are  generated  by  the  model  solution.   It  appears  again 
but,  perhaps,  less  surprisingly  for  this  factor,  that  limits  to  the  availability 
of  a  primary  resource  will  be  a  constraining  influence  on  Egyptian  growth 
unless  explicit  and  efficacious  steps  are  taken  to  avoid  this  bottleneck. 
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unrealistic  indicating  a  kind  of  "fine  tuning"  that  would  in  practice 
be  difficult  to  achieve. 

Nearly  all  the  growth  characteristics  are  Interrelated  in  a  model 
solution  just  as  they  are  in  a  real  economy.   Since,  in  this  solution,  it 
is  assumed  that  all  the  labor  and  land  are  available  to  the  economy  that 
is  demanded,  these  primary  factors  never  constrain  growth  and  other  limitations 
come  into  play.   Foreign  exchange  availabilities  become  constraining  only 
after  domestic  capital  capacity  bottlenecks  are  broken.   In  another  parlance, 
the  domestic  savings  gap  is  binding  in  the  first  part  of  the  plan  period  and 
then  the  foreign  exchange  gap  becomes  binding.   This  aspect  of  the  results 
also  reflects  the  exogenously  set  targets  and  other  conditions.   The  exports 
of  all  exporting  sectors  are  required  to  grow  at  4  percent  per  year. 
Foreign  capital  inflows  grow  at  10  percent  per  year  until  the  third,  three 
year  period  when  the  growth  rate  falls  to  6  and  then,  later,  to  4  percent 
per  annum.   If  the  export  growth  rate  had  been  allowed  to  be  somewhat  lower, 
expecially  in  the  sectors  in  which  the  capital  constraint  was  most  restrictive, 
that  would  have  freed  resources  for  domestic  capital  formation  and  improved 
overall  performance.   This  strategy  would  have  worked  up  to  the  point  at  which 
the  foreign  exchange  constraint  became  more  restrictive.   The  composition 
of  exports,  specified  exogenously,  is  shown  in  Table  11,  and  the  composition 
of  imports,  determined  endogenously ,  is  presented  in  Table  12. 

The  purpose  of  working  through  this  scenario  has  been  to  determine  a 
growth  pattern  under  conditions  such  that  the  availability  of  primary 
resources  would  not  be  a  binding  constraint.   The  amounts  of  such  resources 
which  would  be  required  under  such  circumstances  has  been  calculated  and 
other  features  of  the  scenario  presented.   The  primary  resources  necessary 
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It  is  interesting  to  note  that,  in  spite  of  some  potential  for 
substitution  of  foreign  for  domestic  production  in  each  of  the  agricultural 
sectors,  the  relative  proportions  of  land  use  among  the  various  sectors 
changes  only  slightly.   The  appearance  of  stability  in  agricultural 
patterns  is  misleading,  however,  as  can  be  seen  from  Table  8,  which  contains 
the  gross  output  levels  achieved  over  the  plan  period,  and  Table  9  which 
presents  the  implicit  sectoral  growth  rates  for  each  three  year  period. 
Table  10  contains  the  average  annual  growth  rates  within  the  plan  period 
for  the  four  agricultural  sectors.   With  the  exception  of  the  cotton 
sector  whose  growth  is  determined  mainly  by  the  exogenously  specified 
export  demand,  the  average  growth  rates  of  the  other  sectors  are  rather 
similar.   The  growth  rate  differences  reflect  both  the  differences  in  the 
income  elasticities  of  the  various  sectors  and  the  scope  provided  for 
substitution  of  domestic  by  foreign  supplies. 

TABLE  10 


Average  Annual  Growth  Rates  Within  Plan  Period  (in  percent) 
Solution  A  -  No  Primary  Factor  Constraints 

Staple  Food  8.1 

Non-Staple  Food  8.5 

Cotton  6.3 

Other  Agriculture  8.7 

This  relative  stability  contrasts  with  the  period  to  period  variability 
in  sectoral  growth  performance  shown  in  Table  9.   The  variability  is  the 
result  of  the  shifts  dictated  by  the  optimizing  mechanism  as  it  exploits 
small  differences  among  sectors  in  domestic  resource  and  import 
requirements  and  in  import  opportunities  to  seek  out  the  best  possible 
growth  patterns.   These  variations  in  growth  rates  are  probably  somewhat 
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under  these  conditions  exceed  by  far  any  reasonable  expectations,  but 
ways  in  which  the  actual  bottlenecks  might  be  broken  can  be  suggested. 
However,  it  will  be  useful  to  examine  the  implications  of  growth  under 
more  reasonable  specifications  of  factor  resource  availabilities. 

2.   Scenario  B:   With  primary  factor  as  well  as  capital  and  foreign  exchange 
supply  constraints  exist 

Limitations  on  the  availability  of  primary  factors  are  always  present, 
so  the  solution  to  be  presented  is  more  "realistic"  than  the  previous  one. 
However,  it  should  not  be  interpreted  as  a  projection  of  what  will  actually 
occur.   It  contains  other  constraints  which  might  not,  in  fact,  be  present 
and  does  not  permit  adjustments  which  might  well  be  expected  to  be  made 
if  some  of  the  other  conditions  which  are  imposed  actually  exist  in  the 
future.   The  qualifications  which  should  be  kept  in  mind  will  be  pointed 
out  as  the  results  are  presented.   In  this  example,  the  labor  force  starts 
from  "realistic"  levels  and  is  assumed  to  grow  at  an  annual  rate  of  2.5% 
per  year.   This  might  be  slightly  higher  than  the  best-or  more  hopeful- 
projection,  particularly  for  the  later  years  when  it  might  be  more 
reasonable  to  expect  a  decline  in  population  and  labor  force  growth.   But, 
as  will  be  seen,  modest  changes  in  the  labor  force  growth  rate  would  have 
no  effect  on  the  outcomes. 

The  land  endowment  provided  also  starts  from  "realistic"  levels  and, 
in  this  instance,  is  assumed  to  grow  at  rates  which  start  at  5%,  decline 
to  3.6%  and  then  remain  constant  at  3%.   This  represents  a  rather 
optimistic  view  of  what  can  and  will  be  done  through  expansion  of  multiple 
cropping,  land  reclamation  and  desert  land  conversion.   Land  availabilities 
do  make  a  difference  in  this  solution,  so  the  optimism  is  "embodied"  in 
the  results  obtained.   The  exogenously  specified  Initial  "endowments  of 
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capital  stocks,  the  required  consumption  growth  rates  and  export  levels 
are  all  the  same  as  in  the  previous  solution  and  the  levels  of  foreign 
economic  assistance  provided  are  also  the  same.   The  previous  solution 
demonstrated  that  the  current  range  of  projections  of  future  economic 
growth  in  official  Egyptian  plans  were  not  consistent  with  plausible 
projections  of  future  availabilities  of  primary  factors,  if  present  import 
and  export  patterns  were  also  maintained.   This  solution  will  help  in 
determining  which  of  the  primary  factors  will  be  limiting  under  these 
conditions. 

The  national  income  accounts  generated  by  this  solution  are  shown  in 
Table  13.   As  might  be  expected  there  is  much  less  growth  than  in  the 
previous  case.   The  average  annual  real  GNP  growth  rate  starts  at  3.8  percent, 
declines  only  gradually  for  three  periods  and  then  falls  more  sharply  to 
only  1.8  percent  at  the  end  of  the  entire  plan  period. 

The  pattern  of  investment  in  this  case  is  shown  in  Table  14.   The 
irregular  pattern  of  investment  from  year  to  year  is  the  result  of  the 
unfettered  flexibility  which  exists  in  the  model  and  the  cleverness  of 
the  optimization  process  in  seeking  out  every  advantage  from  shifts  in 
resource  use. 

The  total  investment  over  the  plan  period  and  the  proportions  are 
also  shown  in  Table  14  in  order  to  indicate  the  overall  investment  strategy. 
The  similarities  to  the  investment  pattern  in  the  previous  solution,  in 
spite  of  the  vastly  different  levels  of  investment  and  output  are,  perhaps, 
the  most  surprising  result.   Except  for  the  much  larger  proportion  of 
investment  in  staple  food,  the  proportions  of  total  investment  in  the 
other  agricultural  sectors,  the  food-precessing  textile  and  transport 
industries  are  about  the  same.   The  lack  of  investment  in  construction 
indicates  that  the  existing  capacity  could  accommodate  the  new  demands 
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placed  on  it.   This  is  because  overall  expansion  is  so  limited  due  to  land 
constraints.   The  differences  in  the  share  of  the  other  sectors  reflects 
in  part  the  growing  exogenous  demands  which  have  to  be  met  and  which 
require  new  investment. 

Because  of  the  irregular  pattern  of  capacity  creation  in  the  various 
sectors,  there  is  also  an  irregular  pattern  of  capacity  utilization  as 
shown  in  Table  15.   In  the  last  period  because  growth  is  stifled  by  the 
great  scarcity  of  land,  there  is  excess  capacity  in  all  sectors.   It  will 
be  noted  that  the  capacity  in  the  construction  sector,  which  received  no 
new  investment,  is  fully  utilized  until  the  last  period.   There  are  some 
anomalies  in  the  various  sectors  in  that  new  capacity  may  be  created  in 
excess  of  that  needed.   The  explanation  is  that  it  apparently  makes  no 
difference  whether  more  or  less  capacity  is  created  and  there  is  no 
reason  to  create  just  exactly  the  amount  needed.   In  effect,  there  are  a 
number  of  different  solutions  -  with  varying  amounts  of  capacity  in  some  of 
the  sectors  -  all  of  which  will  generate  the  same  consumption  totals.   Those 
are  constrained  primarily  by  land  limitations.   The  capital  forming  sectors, 
with  the  exception  of  non-staple  food,  use  no  land  and  that  one  sector 
contributes  only  to  capital  formation  in  agricultural  sectors. 

The  rate  of  growth  of  consumption  is  always  at  the  minimum  required 
rate  of  2.5  percent  per  year.   In  fact,  it  is  this  requirement  which  is, 
for  all  except  the  last  years  of  the  entire  plan  period,  the  most  binding 
constraint  and  which,  to  a  considerable  extent,  determines  the  pattern  of 
the  results.   The  land  availabilities  are  just  enough  to  sustain  the 
required  consumption  growth  but  the  overall  growth  generated  is  not  enough 
to  utilize  all  the  labor,  or  even  all  the  foreign  exchange  which  is  provided. 
By  the  very  end  of  the  plan  period  the  land  constraint  becomes  very  tight 
and  overall  growth  must  be  reduced  in  order  to  achieve  the  required 
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consumption  growth.  All  this  is  demonstrated  by  the  patterns  of  shadow 
prices  shown  in  Table  16.  They  are  zero  or  only  slightly  positive  on  all 
the  constraints  except  the  consumption  growth  constraint  until  the  last 
period  when  the  shadow  price  on  land  becomes  enormous.  Essentially  the 
solution  adjusts  to  the  imposed  conditions  of  land  limitations  and  only 
a  modest  growth  performance  is  possible. 

The  shadow  prices  on  capital  are  so  small  that  they  are  not 
indicated  even  when  capital  is  fully  utilized.   The  same  is  true  of  the 
shadow  prices  on  land  during  the  middle  of  the  plan  period.   As  shown  in 
Table  17,  land  acreage  is  fully  utilized  in  periods  2,3,4  and  5.   Similarly 
the  shadow  prices  of  foreign  exchange.   It  can  be  seen  in  Table  18  that 
the  labor  force  is  not  fully  utilized  in  this  solution.   This  results  from 
the  real  limitation  of  land  as  well  as  from  the  exogenous  stipulation  of 
exports  which,  therefore,  does  not  permit  a  greater  concentration  of  resources 
in  exporting  industries.   In  actuality  it  would  be  expected  that,  if  the 
export  sector  were  not  allowed  to  grow  or  did  not  respond  to  incentives  to 
export,  the  "unemployed"  labor  would  remain  "hidden"  in  the  agricultural 
sector  and  in  urban  service  sectors. 

With  some  reinterpretation  this  solution  can  shed  some  light  on 
reality  .   Land  is  and  has  been  fully  utilized  in  Egypt  and,  therefore, 
a  real  constraint.   Until  recently  at  least  labor  has  not,  in  an  overall 
sense,  been  a  limiting  factor.   Foreign  exchange  was  a  tightly  binding 
constraint  until  the  mid-1970's.   When  foreign  exchange  was  quite  constraining, 
given  the  limited  export  earnings  of  the  economy  and  the  diversion  of  a  large 
portion  of  export  earnings  to  military  purchases,  there  was  little  real 
growth  potential  in  the  economy.   Since  the  mid-1970's,  with  large  increases 
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in  economic  assistance,  foreign  borrowing,  remittances,  Suez  Canal  earnings 

and  growing  oil  and  tourist  revenues,  the  foreign  exchange  constraint  has 

been  substantially  relaxed.   There  has,  in  reality,  also  been  more  substitution 

of  foreign  consumption  goods,  intermediates  and  Investment  goods,  than  was 

permitted  for  this  model  solution.   The  additional  foreign  exchange  has 

been  utilized  to  support  large  increases  in  both  consumption  and  investment. 

Part  of  the  supply  for  the  new  demands  has  come  from  domestic  production  utilizing 

large  amounts  of  imported  intermediates.   While  all  of  this  has  permitted 

the  economy  to  free  Itself  from  the  tight  embrace  of  the  pressing  land 

constraints,  the  adjustment  process  to  the  new  demands  on  domestic  agriculture 

has  been  partly  responsible  for  raising  agricultural  prices.   However,  the  pace  of 

those  price  increases  and  other  institutional  factors,  have  not  raised 

agricultural  incomes  enough  to  maintain  the  agricultural  labor  force.   That 

has  been  drawn  away  by  the  temptations  of  higher  wages  and  increased  employment 

opportunities  in  urban  areas  due  in  part  to  the  expanded  production  utilizing 

the  increased  amounts  of  foreign  exchange  available.   The  migration  of 

Egyptian  labor  to  the  other  Arab  oil-exporting  countries  has  been  another  factor 

contributing  to  the  loss  of  labor  by  the  agricultural  sector  with  further 

effects  on  agricultural  prices. 

3.   Scenario  C:   Export  promotion  and  import  substitution 

If  the  current  supply  of  foreign  exchange  to  Egypt,  of  which  foreign 
capital  inflows  provide  a  major  part  would  continue  to  grow  at  past  rates, 
then  presumably  the  current  patterns  of  income  and  consumption  growth  could 
also  be  maintained.   But  such  a  continuation  is  neither  plausible,  nor  in 
fact,  expected.   Certainly  the  foreign  economic  assistance  will  not  be 
Indefinitely  maintained  at  current  levels  and  is  not  expected  to  be 
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substantially  enlarged.   Nor  can  i:orel>;n  borrowing  fully  replace  that 
assistance.   Suez  Canal  and  tourist  earnings  may  continue  to  increase  but 
not  at  the  past  rates  which  reflect  major  new  adjustments  on  both  the  supply 
and  demand  sides.   Remittances  may  have  a  permanent  growth  factor  built  in, 
but  are  subject  to  political  disruptions.   Oil  revenues  will  continue  to 
increase,  if  more  reserves  are  found.   Yet  such  hopes  are  not  a  reliable 
basis  for  making  development  policy.   All  this  has  been  realized,  at  least 
to  some  extent,  by  Egyptian  policy-makers  who  have  followed  a  policy  of 
increasing  domestic  productive  capacity  in  anticipation  of  changes  in  the 
relative  future  availability  of  foreign  exchange.   Questions  as  to  the 
relative  emphasis  which  should  be  given  to  the  various  sectors  in  the  future 
growth  process  have  not  yet  been  fully  resolved.   As  will  be  demonstrated, 
the  answers  depend  in  part  on  the  relative  factor  scarcities. 

The  solution  to  be  presented  next  represents  one  of  many  policies  of 
resource  allocation  which  could  be  followed.   As  pointed  out  above,  the 
usefulness  of  the  models  is  in  exploring  alternatives  and,  thus,  illuminating 
the  available  choices  and  their  consequences.   This  becomes  quite  evident  here. 
For  this  next  solution  several  major  changes  have  been  made  in  the  model 
specifications.   First,  the  exports  which  were  stipulated  exogenously  have  been 
reduced  in  most  of  the  sectors.   A  choice  procedure  was  created,  however, 
which  permitted  the  optimizing  process  to  expand  exports  in  particular 
sectors,  if  that  was  desirable,  given  all  the  constraints  and  the  goal  of 
maximizing  consumption  over  the  plan  period.   It  continues  to  be  the  case 
that  exports  plus  the  exogenously  specified  foreign  capital  inflows  must 
equal  imports.   The  change  to  endogenous  determination  of  exports  makes  it 
possible,  if  it  becomes  desirable,  for  the  agricultural  sectors  to  switch 
out  of  exporting  and  to  concentrate  on  the  domestic  market.   That,  in  turn,  may 
help  to  relieve  the  land  constraint.   On  the  other  hand,  expansion  of 
exports  from  those  sectors  in  which  could  profitably  earn  foreign  exchange 
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Is  now  permitted,  if  desired  by  the  optimizing  process. 

The  second  major  change  is  not  one  of  specification  of  relationships 
but  a  change  in  the  parameters  which  determine  the  magnitude  of  those  imports 
which  are  competitive  with  domestic  production.   These  are  increased  in 
order  to  permit  a  greater  degree  of  substitution  of  imports  for  domestic 
output,  if  the  optimizing  process  finds  that  to  be  desirable.   Again  the 
motivation  is  to  increase  the  extent  to  which  the  supply  of  the  output  of  a 
domestic  industry,  which  is  constrained  by  limited  supply  of  domestic  factors, 
could  be  augmented  from  imports.   This  also  contributes  to  the  potential 
for  rearrangement  of  the  relative  importance  of  the  various  productive 
sectors. 

The  initial  endowments  of  capital  stock  are  kept  the  same  in  this 
solution.   The  size  of  the  labor  force  is  reduced  slightly  for  most  of  the 
plan  period  but  the  implied  potential  growth  increased.   The  total  amount 
of  cropped  land  area  is  also  reduced  slightly,  in  the  direction  of  somewhat 
greater  plausibility.   Thus,  if  anything,  the  supplies  of  the  primary  factors 
are  somewhat  more  constraining  than  in  the  previous  solution.   The 
exogenously  specified  foreign  capital  inflows  are  maintained  at  their  former 
levels. 

With  greater  freedom  in  export  and  import  patterns,  overall  performance 
improves  dramatically  as  can  be  seen  in  Table  19,  for  the  national  income 
accounts,  by  comparison  with  Tables  1  and  13.   The  levels  of  consumption 
achieved  are  uniformly  higher.   The  undiscounted  sum  of  consumption  over 
the  entire  plan  period  in  this  last  solution  is  MLE  138,995  as  compared 
to  MLE  93,  817  in  the  previous  solution  and  MLE  163,853  in  Scenario  A  in 
which  thcro  are  no  primary  factor  constraints. 
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The  gross  national  product  starts  at  roughly  the  same  levels  and 
then  grows  substantially  faster  than  in  the  previous  solution.   By  the  end 
of  the  plan  period  GNP  in  this  last  example,  is  35  percent  larger  than  in 
the  previous  scenario.   The  comparative  growth  rates  of  GNP  are  5.2  percent 
and  3.0  percent.   The  average  annual  growth  rate  of  consumption  in  this 
solution  is  6.1  percent  compared  with  2.5  percent  in  the  previous  case. 
These  results  suggest  that,  even  if  a  somewhat  smaller  amount  of  foreign 
capital  inflows  had  been  specified,  it  would  nonetheless  have  been  possible 
to  project  quite  a  respectable  performance. 

The  better  overall  performance  in  this  solution  is  both  cause  and 
effect  of  the  two-thirds  higher  level  of  investment  which  is  achieved,  in 
this  case  as  compared  to  the  previous  one.   It  is  worth  the  reminder  that 
this  investment  is  endogenously  determined. 

In  this  solution  different  constraints  are  binding  from  period  to 
period.   Tables  20,  21,  22  and  23  present  the  capital  stocks  and  their 
utilization,  the  shadow  prices  on  capital  and  the  shadow  prices  on  other 
constraints.   In  the  first  period,  it  is  the  capital  stock  in  the  textile 
sector  which  is  the  tightest  constraint.   As  will  be  seen,  it  is  from  this 
sector  that  exports  are  pushed  out  most  vigorously.   Subsequently,  the 
labor  constraint  is  most  restrictive  until  the  final  period, when  the  land 
supply  has  the  highest  shadow  price.   Foreign  exchange  is  always  scarce, 
though  never  having  the  highest  shadow  price.   This  reflects  the  many  other 
adjustments  made  so  that  the  model  economy  can  expand  faster  and  utilize 
more  foreign  exchange  efficiently.   The  positive  shadow  rentals  on  the 
competitive  import  constraints  indicate  that,  if  allowed,  the  optimization 
process  would  have  moved  even  further  in  replacing  domestic  agricultural 
production  with  imports.   Taking  all  the  indications  together,  the  motivation 
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of  this  replacement  is,  for  the  most  of  the  plan  period,  to  free  labor 
from  agriculture  to  staff  the  industrial  sectors.   That  is  shown  most 
clearly  by  the  high  shadow  prices  on  labor.   Imports  of  agricultural  products 
also  become  a  means  of  circumventing  the  land  constraint  and  also 
permit  the  transfer  of  labor  to  the  industrial  sectors.  Nonetheless, 
in  the  last  period  land  scarcity  is  the  most  limiting  condition  as 
indicated  by  its  highest  shadow  price. 

It  is,  perhaps,  most  revealing  to  present  next  the  export  patterns 
over  the  plan  period  as  shown  in  Table  24.   In  the  first  period,  they 
were  required  to  be  the  same  as  in  the  previous  solution.   The  patterns 
after  that  period  show  the  change  induced  by  the  adaptation  to  land  and 
labor  scarcities.  Exports  from  all  the  agricultural  sectors  never  rise 
above  the  exogenously  specified  minimum  levels  which,  in  the  staple  food 
sectors,  are  lower  than  the  original  levels.   The  same  is  true  of  the 
food  processing  industry.   On  the  other  hand,  in  order  to  help  earn  the 
required  foreign  exchange,  textile  exports  grow  rapidly,  although  somewhat 
imevenly;  by  the  end  of  the  plan  period  they  are  five  times  the  level  of 
the  initial  three  years.   The  exports  of  the  "other  industries"  sector 
also  grow  rapidly  in  the  first  half  of  the  plan  period  before  the  output 
of  this  sector  is  redirected  toward  domestic  uses.   The  exports  of  crude 
oil  and  products  are  fixed  exogenously  and  required  to  grow  at,  average 
annual  rates  of  20,  25,  15,  atild  10  percent  respectively.   The  importance 
of  the  expansion  of  the  exports  of  this  sector  for  overall  growth  is 
demonstrated  dramatically  by  this  and  the  other  tables.  Without  its  foreign 
exchange  earnings,  the  fundamental  labor  and  land  constraints  would  be  even 
more  difficult.   Exports  of  the  Transport  and  Communications  sector  and 
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the  other  services  sector  are  also  fixed  exogenously  and  embody  average 
annual  rates  of  4  percent; 

The  Import  side  of  the  foreign  trade  developments  is  shown  in  Table  25. 
The  allocation  of  competitive  imports  are  particularly  revealing  because 
they  are  subject  to  endogenous  determination  by  the  optimization  process. 
It  is  clear  that  to  facilitate  growth  these  imports  are  allocated  in 
rapidly  increasing  volume  to  the  agricultural  sectors  replacing  much  of 
the  growth  in  agricultural  output  that  would  otherwise  have  been  necessary. 
At  the  outset  the  competitive  imports  of  these  sectors  were  only  8.6  percent 
of  total  competitive  imports.   By  the  end  of  the  plan  period  they  get 
32.1  percent  of  the  total.   The  importance  of  competitive  imports 
in  all  of  the  industrial  sectors  changes  over  the  entire  plan  period 
tending  first  to  rise  and  then  to  fall  as  the  land  constraint  and  the 
labor  constraint  in  agriculture  have  the  effect  of  directing  more  imports 
toward  these  latter  sectors.   As  noted,  the  shadow  prices  on  the  constraints 
which  limit  imports  indicate  that  even  more  import  substitution  for 
domestic  agriculture,  if  it  had  been  permitted,  would  have  taken  place. 

Output  grows  in  all  sectors,  but  at  uneven  rates  as  indicated  in 
Table  26.   The  agricultural  sectors,  which  at  the  beginning  of  the  plan 
period  produced  21.6  percent  of  total  output,  by  the  end  of  the  plan  period 
were  generating  only  18.1  percent  of  the  total.   This  reflects  the  increasing 
replacement  of  domestic  production  with  imports  to  free  labor  and  reduce 
the  effect  of  the  land  constraint.   This  process  would  have  gone  even 
further  if  not  constrained.   The  output  of  the  textile  sector  grows  rapidly 
and  its  share  rises  from  8.0  to  12.8  percent  of  total  output  bearing  out 
the  effects  of  the  export  push  from  this  sector.   The  share  of  Other  Industries 
in  total  output  actually  falls  by  the  end  of  the  plan  period  as  the  absolute 
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level  of  output  declines  in  the  last  nine  years.   The  share  of  the  Crude  Oil 
and  Products  sector  rises  dramatically.   The  changes  in  the  remaining  sectors 
are  small. 

'Ilie  distribution  oT  the  employed  labor  force  Is  shovm  in  Table  27.  In 
the  first  three  years  of  the  plan  period  43.7  percent  of  employment  was  in 
the  agricultural  sectors  and  11.5  percent  in  industry.   By  the  end  of  the 
plan  period,  the  distributions  were  38.3  percent  in  agriculture  and  14.2 
percent  in  industry.   The  changes  appear  relatively  modest  but  they  are 
critical.   The  import  substitution  for  domestic  agriculture  and  the  export 
promotion  of  domestic  industry  are  required  to  break  labor  and  land 
bottlenecks.   This  can  be  viewed  as  a  process  of  transferring  by  labor 
from  lower  to  higher  productivity  sectors  and  the  supplementation  of 
domestic  agricultural  produce  with  foreign  imports. 

III.   CONCLUSIONS 

It  is  necessary  to  affirm  that  growth  in  Egypt  is  feasible 
when  there  is  despair  over  past  stagnation  and  current  immobilism  in  some 
major  features  of  the  economy.   There  are,  of  course,  real  obstacles  which 
have  to  be  overcome  if  growth  is  to  be  achieved.   The  scenarios  described 
above  highlight  both  these  difficulties  and  the  means  of  overcoming  them. 

The  first  example  indicates  the  magnitude  of  the  increases  necessary 
in  the  primary  factors  if  growth  is  to  proceed  via  capital  accumulation  and 
if  there  were  to  be  no  adjustments  in  relative  factor  input  proportions 
and  major  reorientations  in  the  patterns  of  output  and  trade.   These 
increases  in  land  and  labor  are  far  too  large  to  make  this  a  plausible 
growth  strategy,  even  if  there  were  substantial  technological  change. 
Perhaps  the  most  striking  result  from  this  solution  is  that  not  only  is 
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the  very  limited  amount  of  land  a  constraint  on  Egyptian  development,  but, 
if  growth  is  to  proceed  as  rapidly  as  recent  projections  foresee,  labor 
also  becomes  an  imminent  constraint. 

The  second  scenario,  with  realistic  conditions  on  the  supply  of  land 
and  an  extrapolation  of  current  patterns  of  production  for  domestic  use 
and  exports  as  well  as  imports,  indicates  that  only  relatively  slow  growth 
could  be  achieved  under  these  circumstances.   Without  any  substantial 
reorientation  of  important  sectors  in  their  domestic  and  foreign  sales  and 
sources  of  supply,  the  primary  resource  bottlenecks  would  hold  overall  growth 
to  relatively  low  levels.   The  solution  indicates  that  land  would  be  more 
constraining  than  labor.   The  low  growth  can  be  interpreted  as  the  price  of 
failure  to  perceive  the  need  for  major  reorientations  in  the  economy. 

Finally,  the  last  scenario  demonstrates  that,  with  reorientation  of 
some  sectors  toward  export  markets  and  substitution  of  imports  especially 
for  agricultural  products,  the  constraining  power  of  limited  land  and  labor 
can  be  substantially  reduced.   The  redirection  of  agricultural  outputs  from 
foreign  to  domestic  uses  not  only  reduces  the  general  tightness  due  to 
limited  land  it  also  permits  the  release  of  labor  to  the  industrial  sectors. 
These  sectors,  in  turn,  can  now  shift  more  of  their  output  into  exports  and 
make  up  for  the  reduced  earnings  from  agricultural  exports.   The  policies 
are  an  indirect  means  for  relaxing  the  land  constraint  as  compared  to  the 
policy  of  direct  attempts  to  increase  the  land  supply  by  reclaiming  desert 
lands.   The  indirect  approach  frees  the  labor  which  is  required  in  the 
industrial  sector  while  the  direct  approach  provides  for  the  absorption  of 
more  labor  into  agriculture. 

The  structure  of  the  model  embodies  some  features  which  underestimate 
the  obstacles  to  growth  and  lacks  other  features  which  will  facilitate  the 
required  transformations.   All  the  possible  difficulties  associated  with 
"management"  and  market  penetration  are  assumed  away.   The  optimization 
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process  foresees  and  accomplishes  the  necessary  redirections  of  resources, 
investment,  and  output  growth  with  perfect  foresight  and  efficiency.   There 
are  no  problems  in  developing  new  markets.   Expansion  of  output  is  absorbed 
in  domestic  and  foreign  markets  at  rates  which,  again,  are  both  perfectly 
foreseen  and  costless.   It  is  only  necessary  to  state  the  assumptions 
boldly  to  appreciate  their  unreality. 

However,  there  are  no  benefits  from  technological  change  included 
in  the  model  structure.   All  growth  comes  from  an  increase  in  resource 
inputs;  none  from  increased  resource  productivity.   Yet,  in  fact,  one  would 
expect  such  increases.   The  new  investment,  implemented  on  a  major  scale, 
would  undoubtedly  carry  new  technologies  which  would  increase  productivity. 
That,  in  turn,  would  make  all  the  resources  constraints  less  binding, 
although  in  different  degrees,  and  the  adjustments  required  less  profound. 

In  an  indirect  manner,  therefore,  the  analysis  emphasizes  the  need 
for  effective  management  of  the  economy,  at  the  level  of  the  production  unit, 
to  use  resources  effectively  and  implement  technological  change.   At  the 
macro  level, policies  are  required  which  will  support  efficient  management 
and  facilitate  the  necessary  transformations. 

The  scenarios  are  only  a  few  of  many  alternatives  which  can  be  examined 
with  the  model  but  they  highlight  essential  issues  and  suggest  the 
need  for  consideration  of  new  emphases  in  Egyptian  development  policy. 
Further  exploration  of  these  issues  with  the  model  and  with  detailed 
microeconomic  studies  are  necessary  to  give  more  detail  to  these  insights. 
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FOOTNOTES 


1.  Comprehensive  and  insightful  discussions  of  this  as  compared  to 
other  types  of  planning  models  are  contained  in  Alan  Manne  (  1974  ) 
and  Lance  Taylor  (  1975). 

2.  For  examples  of  "almost  consisttint"  models  see  Joel  Bergsmann 
(  1966  )   and  Lance  Taylor  (  1975  ) . 

3.  It  would  be  reasonable  to  expect  that  economic  performance  in 
the  first  plan  year  would  be  at  higher  levels  than  in  the  preplan 
year.   Lacking  detailed  knowledge  of  sector  capital  formation,  the 
model  solution  started  from  the  1976  base  year. 

4.  See  R.S.  Eckaus,  "Effects  of  Construction  Labor  on  the  Egyptian 
Economy,"  M.I.T.  Department  of  Economics  Working  Paper,  No.  265. 
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APPENDIX 

The  algebraic  structure  of  the  models  is  presented  below  with  a  detailed 
explanation  of  each  equation  in  terms  of  the  assumptions  underlying  it  and  the 
construction  of  its  coefficients  appearing  in  the  L.P.  model.   A  listing  of 
'the  definitions  of  the  symbols  is  also  provided. 


I  Algebraic  Structure  of  the  Model 
Objective  Function: 

Max  W 


T 

Z 

i=l 


C(t) 


.3t-3 


w  =  .1  ,  ; 


(1+w)' 
subject  to  the  following  constraints,  in  each  case  for  t  =  1  to  6, 


(1)    C(t)  >  (l+p)-"  C(t-l) 


p  =  .025 


(2)  X(t)  +  M'^(t)  ^  AX(t)  +  F(t)°  +  G(t)  +  E(t)  +  J(t)  +  S(t) 
(2')   M*:(t)  =  0,  for  i  =  8,  10,  11,  12 

(3)  F(t)  =  C(t)  C(t)  +  ijj(t)  L(t) 


(4)    G(t)  =  G(t) 


(4')   G(t+1)  =  G(t)  (H-.06) 


(5)    E(t)  =  E(t) 


(5')  E(t=l)  =  E(t)  (l+.04)-^ 

(6)  S(t)  >_  .15  D(t) 

(6')  S.(t)  =  0,  for  i  =  10,  11,  12 

(7)  K(t)  >  n(t)  X(t) 


(7')   K(l)  =  K(l) 

(8)  (.975)  K(t)  +  K(t)  >  K(t+1) 

(9)  D(t)'  B  <  J(t)' 
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(9')   J.(t)  ^  0,  for  sectors  2,  6,  7,  8  and  12 

(10)  K^^(t)    =   m  X(t) 

(11)  e'  M'^(t)  +  e  M"'^(t)  <  N(t)  +  e   E(t) 


(12)  L(t)  >A(t)  X  (t) 

(13)  L(t)  (l+.025)"^  =  L(t+1) 


(13')  L(l)  =  L(l) 
(14)   T(t)  >  TX(t) 


(14')  T(l)  =  T(l) 

(14")  T(t)  =  T(t-l)  (1+.03)- 


II  Notes 

The  objective  function  is  the  standard  one  of  maximizing  discounted 
consumption  over  the  periods  of  the  model.   The  single  period  in  the  model 
is  of  three  years.   This  represents  an  average  investment  lag  and  was  chosen 
to  avoid  consideration  of  a  more  detailed  lag  structure.   The  longest 
investment  lag  is  most  certainly  longer  than  3  years,  although  some  lags 
are  shorter.   This  may  build  some  "optimism"  into  the  results. 

Equation  1  establishes  a  basic  growth  rate  for  aggregate  consumption. 
This  helps  take  care  of  the  flip-flop  behavior  inherent  in  these  models. 
The  rate  of  2.5%  was  chosen  as  a  growth  rate  in  line  with  population  growth  in 
equation  (13)  . 

Equations  2  and  (2')  are  the  standard  material  balance  equations.   The 
data  for  base  year  magnitudes  for  these  and  the  preceding  equation  were 
taken  from  R.S.  Eckaus  et.al.  (1979)  and  multiplied  by  three  to  accomodate 
the  3  year  period  in  the  present  model. 

Equation  3  is  the  consumption  function  whose  original  form  is 

C.(t)     .   .  C(t)  ,^i 
L(t)       "-    ^^^^ 
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and  is  linearized  with  a  tangential  approximation. 

Equations  (4)  through  (5')  are  equations  with  exogenous  specifications 
for  government  and  export  uses  of  output.   Government  expenditures  are 
assumed  to  grow  exogenously  at  6%  per  year  and  exports  at  4%  per  year  also 
exogenously . 

Equations  (6)  and  (6')  are  the  inventory  accumulation  equations. 
Inventory  is  assumed  to  be  set  at  15%  of  gross  investment  in  each  sector. 
There  are  no  inventories  in  the  transport  and  communications,  housing  or 
services  sectors. 

Equations  (7)  and  (7')  are  the  capital  stock  equations  -  the  capital 
output  coefficients  in  the  diagonal  matrix  H  are  "educated  guesses".   Initial 
capital  stock  in  equation  (7')  was  derived  by  multiplying  output  levels  in 
the  S. A.M. Matrix  in  Eckaus  et.al.  (1979)  by  three  and  then  multiplying  them 
by  H. 

Equations  (8)  and  (9)  are  accumulation  equations.   In  (8)  a  2.25% 
depreciation  rate  has  been  assumed.   Equation  (9)  translates  investment  by 
origin  (the  J(t)  vector)  into  invest nent  by  destination  (the  D(t)  vector) 
through  a  transmission  matrix  B.   The  coefficients  of  B  were  also  educated 
guesses.   They  allocate  capital  by  the  following  rule:   10%  from  textiles, 
10%  from  services,  40%  from  construction  and  40%  from  other  industries. 

Equations  (10)  and  (11)  describe  the  requirements  and  use  of  imports 
and  foreign  exchange.   (10)  is  the  demand  for  non-competitive  imports. 
The  m  diagonal  matrix  was  calculated  from  the  S.A.M.  of  Eckaus  et.al. (1979) 
by  dividing  imports  in  it  by  output  levels.   (11)  and  (12)  are  the  foreign 
exchange  constraint  both  N(t)  and  E(t)  are  set  exogenously. 
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Equations  (12),  (13),  (13'),  (14),  (14')  and  (14")  are  the  labor  and 
land  constraints.   The  A(t)  vector  in  (12)  was  calculated  by  dividing  a 
labor  force  of  9.568  million  between  the  12  sectors  we  have  according  to 
proportions  of  value  added.   The  resulting  emplojroent  matrix  was  divided 
by  output  levels  in  S.A.M.  Matrix  of  Eckaus  et.  al .  (1979). 

The  labor  force  size  was  set  at  9.568  with  a  growth  race  of  2.5%  per 
year.   The  assumption  here  is  that  population  and  labor  force  are  the  same. 

Land  was  allocated  by  cropped  acreage  to  the  four  agricultural  sectors. 
The  annual  productivity  coefficients  were  divided  by  3.   Growth  in  productivity 
and  yield  was  assumed  to  increase  on  average  by  3%  per  year. 
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APPENDIX  1 


Symbols 


A  =  Input  output  coefficients  matrix  (12X12) 

B  =  Transmission  matrix  (12X12) 

C(t)  =  Aggregate  consumption  per  period 

D(t)  =  Investment  by  destination  (12X1),  i.e.,  new  capital 

1 
1 
1 

1 

E(t)  =  Exports  (12X1) 

F(t)  =  Consumption  by  sector  (12X1) 

G(t)  =  Government  expenditures  (12X1) 

H(G)  =  Capital  output  vector  (12X1) 

J(t)  =  Investment  by  origin  (12X1)  with  only  5  non  zero  entries 

K(t)  =  Capital  stock  in  period  t  (12X1) 

L(t)  =  Labor 

(2 

M  (t)   =   Competitive  imports  allowed  in  all  sectors  except  8,  10,  11, 

12,   (12X1). 

nc 
M   (t)  =  Non-competitive  imports  (12X1) 

N(t)  =  Foreign  capital 

S(t)  =  Inventories  (12X1) 

T(t)  =  Land 

X(t)  =  Gross  output  (12X1) 

^  =  Land  output  coefficients  arranged  along  the  diagonal  of  a  null 

matrix  (12X12) 

X  =  Labor  output  coefficients  arranged  along  the  diagonal  of  a  null 

matrix  (12X12) 

(*)Numbers  in  parentheses  indicate  the  dimentions  of  the  matrices  and  a 
prime  denotes  transpose. 
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The  three  scenarios  mentioned  in  the  text  are  distinguished,  in 
terms  of  the  equations  of  this  appendix,  in  the  following  ways: 

Scenario  A:   Equations  (13)  through  (14'')  were  deleted  from  the  model, 

Scenario  B:  All  the  equations  (1)  through  (14'')  were  included  in 
the  program.  Growth  rates  of  primary  factors  are  set  as  explained  in  the 
main  text. 

Scenario  C:   Export  levels  by  sector  are  endogenously  determined. 
Consequently,  model  equation  (5')  is  deleted  from  the  model. 

For  a  representation  of  the  equations  in  a  tableau  form  see  an 
example  in  Eckaus  and  Parikh  (1968)  . 
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